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EXERCISE BOOK. PART II. 



EXERCISB L 

Find one-half, one-third, one-quarter, one-fifth, one-sixth, one- 
seventh, one-eighth, one-ninth, one-tenth^ oue-eleventh aad one* 
twelfth of £57. 168. 

Exercise IL 

Find(l)|.of, 197 15 4 Find (7) ^ of 8043.17 3 

(2) f of .1037 17 6 (8) ^^r^ of 27419 12 8i 

(3) 1 6f 23 7 9f (9) ^ of 489 18 llj 

(4) ^ of 1001 15 (10) ^ of 3584 16 3 
(5)^ of 893 1 9f (ll)T5r^of 23 7 9f 
(6) J of 347 13 6 (12) J^ of 65 17 9 

Exercise III. 

(1) Find the length of ^ of a mile. 

(2) Divide ^^ of a mile into 8 equal parts, 

(3) Find I of a ton. 

(4) Find | of 1 lb. troy. 

(5) Find the value of £| + £| + J of 1*. 

(6) Find the value of f of a guinea + £^ - f of Id. 

(7) Distribute y of 1 cwt. of coals among four persons: 

(8) Divide the distance of -j^ of 7 miles into 8 equal portions. 

(9) If I spend | of a guinea per day, how much is that in 10 days i 

(10) Find the value of the whole amount, if 4 of it is £429. 6a ScL 
(U) Find the value of £h^^> ^h ^l ^h ^h H^ ^, ^, 

*ir> ^> ^9 *¥> *¥> *TTy> *TT> ^iT> *nr^ *^jf* 

(12) Find the value of | of 1«., ^ of 1*., | of 1a, ^ of 1a, f of U, 
J of 1a, f of 1a, ^ of 1a, f of 1a, I^ of 1a, | of 1a, ^^ of 1a 
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Exercise IV, 
Eeduce to improper fractions : 



(1) 

(2) 
(3) 

(5) 



'If 



(6) 8HJ. 

(7) 86Hf. 

(8) 
(9) 



(10) 



46A- 



(11) 

(12) 
(13) 
(14) 
(15) 



41 83 

i<1 3 
*AlOOO* 

4-1 g_ 

400 12 7 



5000 88 



(16) 

(17) lOOff. 

(18) lOOOO^f 
(19) 
(20) 



3001^ 
73Jf. 



Exercise V. 



m 

Bediice to whole or mixed numbers : 



(1) V- 

(2) 
(3) 
(4) 
(5) ^f ^ 



48 
^' 
50 
T- 
50 



(6) 

(7) 

(8) 

(9) 
(10) 



520 


(11) 


158 
TCF' 


410 
21 • 


(12) 


51 

10 • 


684 


(13) 


8431 


3510 

467 • 


(14) 


12504 

10 • 


37 
10' 


(16) 


300000 
10 



(16) 
(17) 
(18) 
(19) 
(20) 



648507 

TIT • 
048507 
TOTT • 
6 485 07 

648507 

648507 
100000* 



H 



+ 3i 



+ 6|. 



8i + 



U + 



15| 



42| + 58f + 3^ + 



73| 



+ 5f 



+n 



(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(?) 

(8) 

(9) 
(10) 

(11) 
(12) 

(13) 

(14) 

(15) 

1 1 

(16) 2012^-789. 



Exercise YL 



+u. 



191 + 



+ 184| + 



11}. 
2049f. 



12II + 



3t^ + 52^ + 87xV 
278^-189. 

278^1 - 189^. 

-^78*4-189.^^ 



1 • 
1-943^ 



'TS 



'ITb' 



278 - 189^. 
278^-189i4. 



52^ + 



86 



584 
Q 43 

-^1000 



TIT 

+ 129 



37 
Toir 
11 ^.548 



+ 42 






TIT 



+ 6t^ 



— ^_ 4. 4a 2 7 



+ 84^i 
+ 3. 



, Q 154 



1 1 8 5 , 
+ 42«« 



17 



+ 5 



iir* 

03 

Tins 

22 4_ 

TOTr + 



4.4.«7 4.10 



+ 



"TTRJ* 



22/A + 



27^ 



06 
*»« 4. 4. -JSL" 4. r^ 376 , fi 487 j. 7 5 8 i 

iooo + *iooo + ^1000 + "TTnnr+ *Tjruu + 



8_7O0 



TRTIF 
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(17) ?.012f^-789f|. 

(18) 201211-789^. 

(19) 2012-789^. 

(20) 2012^1 -789||. 

(21) 341^+18^ + 491J + 519f«-i..ji. 

(22) 4301^^-896. - ■ 

(23) 4301if-896^. 

(24) 4301 - 896^. 

(25) 4301y*T - 896f;-. 

(26) 100j;*T-(12T^ + 163^ + 20^ + 24|f). 

(27) (U^^ 4 16tV + 18^4 + 21tV + 23^^) - 10^^. 

(28) (5t§,, + 11,«/^ + 18^ + 24,«^ + 31t^^ + 37^)-(1t^ + 

7i^+ 14^^ + 20^ + ^7^ + 33^) 

(29) (538^1^ + 169«tJ) + (538|^ - 169|^). 

(30) (538^ + 169|^) - (538^ - 169|f^). 

/^l\ 16 . 16 , 16.16.16 
\ / "TS" TS" TT TT TV* 

(32) 7^ + 7^4 + 711+7^ + 7^ + 7^1 + 7^. 

(33) 8J + 84 + 8| + 8i + 8|. 



Exercise VIL 

(1) T^ X 2, 3, 4, 5, 6, 7, 8, 9. 

(2) il X 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 20. 

(3) T^ X 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 16, 18, 24, 36, 72. 

(4) T^^ X 2, 3, 4, 5, 7, 9, 10, 20, 25, 30, 50. 

(5) ^ X 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 20, 30, 40, 50, 60, 70, 
80, 100, 120. 

(6) ^ X 2, 3, 4, 5, 6, 7, 8, 9, 10. 

(7) 11^x2,3,4,5,6,7,8,9,10. 

(8) 118-5^^ X 2, 4, 5, 7, 11, 20, 24, 25, 100, 500. 

(9) What will 9 men pay for their dinner, if each pays f of a 
crown 1 

(10) If 1 horse eats |^ of a load, what will 4 horses eat ? 

(11) If I consume 2^ bushels a-week, how much shall I con- 
sume in 7 weeks 1 Also in 4 weeks 1 

(12) Wliat will be paid for 6 articles at £1^| eacb 1 
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EXERCISB VIIL 



(1) If -2, 3, 4, 5, 6,7,8. 

(2) 1^-2,3,4,5,6,7,10. 

(3) }o« - 2, 3, 4, 5, 6, 10, 20, 100. 

(4) 5J-2, 3, 4, 5, 7, 10. 

(5) 38|-~ 2, 3, 4, 5, 6, 7, 8, 12, 20. 

(6) 1423^-f.2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12. 



Exercise IX. 

(1) i4| X 2, 3, 4, 5, 6, 7, 8, 25, 35, 175. 

~ 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 16, 18, 72. 

(2) 8|| X 2, 3, 4, 7, 11, 12, 77. 

-f. 2, 3, 4, 5, 6, 7, 10,23,230. 

(3) Find J, ^, J, -g^, ^, y, ^, -g^, Y^ of Y^. 

(4) Find i, ^, I, i -J, I, I, I ^ of 860j-\. 

(5) A Hanoverian mile is 4|4 English miles nearly. Find tlie 
length in English miles of 1 1 Hanoverian miles. 

(6) Find I, f , I, ^, I, T-V of 2522f|. 

(7) How long will 13|- pieces be, if 3 are 8f yards in length? 

(8) Distribute 9^ cwt. of potatoes among 7 families of 5 persons 
each. How much, will be given to each family, and how much to 
each person 1 

(9) If 1 person consumes -^j of a lb. a-day, how much will a 
family of 5 persons consume in a week 1 

(10) Find the average of the following lengths : 1^^ yds., l^ 
yds., 1^^ yds., ^ yds., 1^^ yds. 

(11) I empty into a vat 2 vessels of i^ gallons each, 3 vessels of 
2y gals, each, 7 vessels of 1^ gals, each, 5 vessels of 4|- gals. each. 
Distribute the contents of the vat into 2 equal vessels ; also into 3, 

4, 5, 7, 12, and 29 equal vessels. 

(12) If I walk 3|- miles an hour, how far shall I walk in 2, 3, 4, 

5, 6 hours 1 
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EZBROISB X. 

(1) A " 13. (5) IOtV ^ 19. 

(2) II X 23. (6) 463U x 62. 

(3) im X 9711. (7) 8t X 7, 14, 21. 

(4) 6| X 5. (8) lOr'j x 24, 30, CO. 

Exercise XL 

/1\ T^is . 1 2 4 « 8 11 in 

v^A '"ir^~T5r» "jfTT' a'Ti"* "JD* "inr* tt* ■st* 

/0\ 7fii*- • ^n 4S^ 71^ 19 A 
v-^y /Otj^-t 05^, *7jxr> 'Tnr> •*^*'2^' 

(3) If a wheel is 2^ feet in circumference, how many turns will 
it make in travelling over 17| feet? 

(4) How many times is -^ contained in 4j-f i 

(5) To how many pcoi^le can I give |^ of a load each out of 5/^ 
loads] 

EXEUCISB XII. 

(1); If I consume! 2|- bushels, in one week, how mucl^ shaU I 
consume in 3 dfiys ; also in a quarter of a day 1 

(2) Divide 34174^ by 45. 

(3) If I spend alternately Xy and £^ in a day, how much shall 
I spend in 14. days, and how long will j£8^ last.jne ] 

(4) Find the value of ^^ ^^ * guinea + f of a shilling - J of 9c/> 

(5) Find the value of |^ of £209. lU 2^(1 
(G) 2|| X 2, 3, 4, 5, 6, 7, 8, 9, 10, 35. 
(7)21^-2,3,4,5,6,7,8,9,10. 

/Q\ 926. 1 8 24-I13 

(9) If ^ of a ship cost £3259. lU 8df., what will the whole cost? 
Also "what will ^ cost 1 

(10) If a certain number of trusses of hay were accurately distri- 
buted among 359 horses, each would have 2^j^- trusses. How many 
trusses were to be divided f 

(11) Simplify (9i$ + ll^^x + 13Vt + l^xV + ^h\ + ^^rr)- 
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(12) How many times is the difiference between ^ of 1^ and ^ 
of l^ contained in the sum of 3 times 10^ and 5 times 9y|^ 1 

(13) Find the length of 7 pieces, if each is 12^ yards long. 

(14) Find the length of 5f pieces, if each is 60 yards long. 

(15) Find the length of 147^ pieces, if 9 jneces are 113| yards 



long. 



Beduce to lowest terms : 



Exercise XIII. 



(I) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 
(10) 

(11) 
(12) 

(13) 



20 
5T- 

S6 

TS' 

42 

TT* 

18 

28 

TT¥* 

56 

¥T- 

08 
TTT- 

76 

1800 
1700' 

625 
1200- 

66 

148 

TTIT* 

875 
1000* 



(14) 
(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(21) 
(22) 
(23) 
(24) 
(25) 
(26) 



060 
1000* 

85 

875 
10000* 
4875 
10000* 

224 
1000* 

2640 
2ft 70* 

824 
lOft^' 

024 
1092' 

6782 
ftlOd* 

8 872 
ft2807* 

68 4 
TT^FIF* 

78478 
fi4dSd* 

17606 
26145* 



(27) 
(28) 
(29) 

(30) 
(31) 

(32) 
(33) 
(34) 
(35) 
(36) 
(37) 
(38) 
(39) 



4432S 
61067* 

830 
1243* 

1 177 

11445 
16360* 

85860 
ft412d* 

86360 
86128* 

6171 
6732* 

1414 1 
16 2fi¥* 

881 406 
T0476d* 

2760 
4485* 

5760 
7000- 

2206 

■g'imr* 

14028 
26302* 



(40) 
(41) 
(42) 
(43) 
(44) 
(46) 
(46) 
(47) 
(48) 
(49) 
(50) 
(51) 

(52; 



9 
V 

68 

74 

27 
■5"5Tr* 

680 
00 0»' 

148 

"om?* 

0000 
0990* 

720 

00000* 

8280 
00000* 

20810 
00000* 

6216 
999999* 

65066. 
999999* 

802534? 



(53) If a cake is divided equally among a school of 75 pupils, 
30 heing boys, what part of the whole cake do the boys get, and 
what the girls ? 

(54) The property of a mining company is divided into 6000 
shares. A holds 625 shares, B 800 shares, and C 900 shares. 
"What part of the whole mine does each possess, and what part do 
they hold jointly ? 



Find in two ways : Exercise XIV. 

(1) ^ of ^940. 75. 3d, (4) 

(2) jo of £1888. 135. Id. (5) -^ of £25. 195. llld. 

(3) ^ of £2060. Is. 3d. (6) | of £17. 4*. I^d. 



4 of £21. 195. 3^. 
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Exercise XV. 
(l)V^oflll. 

(2) ^ of 74. 

(3) Divide 60 tli'ugs among 42 persons. 

(4) „ 42 things among 60 persons. 

(5) „ 108 things among 144 persons. 

(6) „ 144 things into 108 equal parts. 

(7) „ 520 things among 195 persons. 

(8) „ 195 yards into 520 equal lengths. 

Exercise XVI. 

(1) 17429-387 (10) 3465^.5355 

(2) 150768^1224 (11) 155554-2439 

(3) 150768-132 (12) 73043-42 

(4) 111114-41 (13) 4016093-1517 

(5) 86354-45 (14) 18467-2400 

(6) 1000000-1625 (15) 77900-1685 

(7) 195-610 (16) 12219-165 

(8) 26813-73 (17) 438-2100 

(9) 26813-28 (18) 2100^438 

Exercise XVII. 

(1) X4617. Us. 5(7.-2, 3, 4, 5, 6, 7, 8, 9, 10. 

(2) ^4617. Us, 5c7.-17, 151, 367, 5928. 

(3) ^4617. Us. 5d-42, 63, 84, 108. 

(4) £3815. 6,*?. 2ld. - 2, 3, 4, 5, 6, 7, 8, 9, 10. 

(5) £3815. 6^. 2|d-17, 151, 367, 5928. 

(6) £3815. Qs, 2ld. - 42, 63, 84, 108. 

(7) Find in two ways: 4 of £23. 14^. 2d., £23. 14ft 2|rf, 
£23. 14«. 2|<7., £23. 14^ 2^. 

(8) rind T^ of £897. 12^. 10ci.,£897. 12*. I0\d., £897. 128. 10|J. 

(9) Divide 341 7^ by 42 in three different ways. 
(10) Find the value of £^, ^ of a guinea, f of Is. 



Iff 
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Exercise XVIIL 

Prove by finding values that : 

(1) «of£| = |of£^. 

(2) 4 off of 1 cwfc. =1 of 4^ of 1 cwfc. 

(3) ^ of I of 1 yard = f of ^ of 1 yard. 

(4) I of ^ of 1 mile = ^3^ of | of 1 mile. 

Exercise XIX. 



2 nf ^ 

» of 2.^ 



(1) 

(2) 

(3) y ui i,j^. 

(4) i of I of I of 4. 

(5) I of ^ of ^ of 8^. 

(6) ^ of I? of If of 2fS.. 
lofl^ofT^^oflll. 



(7) 
(8) 

(9) 
10) 

11) 

12) 

13) 

14) 

15) 

16) 



7 

I of 



of 28of nofTJ. 



I of I 



off. 



^ of ^* 

■g-g- OI Oy. 

4 2 «f 13 rtp 1 7 

I of 11^ of ^^ of 17. 

TT °'- ^nr- 
^ofiofjof^ofj. 

II of If of II of 1||. 



1 nf 2 nf 3 

ir 01 Tj 01 Y 



of 



4 

7 



of I of I 



ofXof^of Aof 10. 



¥ 



r(r 



^ of^of-^of^ 



TIT "* TTT ^'^ TIT '^^ TOT 

^of|offof|of^ofH. 



17) 

18) 

19) ^ of ll of 1^. 

20) ^ of ^ of 30. 



of tV 



8 of 5^ of A of 4. 



6 "' T 

§ of 4 of 



8 



(21) 
(22) 

(23) ,2Tof;of|ofAofl2. 

(24) ^j of f of ^ of 4 of 39. 

(25) A of A of ^ of li of if 



of M of U of 20. 



TT 



inr 



|of20 + f of61. 



(26) 

(27) ^ of 7-^ of 6. 

(28) 



(29) 

(30) 

(31) 
(32) 



^Of 2+y^jOf 3+y\0f 4 

+ -5^ of 5 + Y^ of 6. 
|of2J + fof2J + ^ofli 



+ 



of 31. 



T^ofl6+|J.of20 + 3^of 
36 + ^ of 8. 

TTST 01 TT^ 



«« ofifoflf. 



^of|ofAof4of|of| 
of 8. 



2 
T^ 



of 3 nf '^2 
01 TTT 01 XTT- 



(33) 

(S4) T^r of xV of f-l of 48. 

(35) II of I of ||. 

(36) fl of /^ of II of 12. 
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Exercise XX. 

Shew by finding values that : 

(l)(| + ^)of£l = «of£l. 

(2) „ 13s. 9d.=i of Us. M. 

(3) „ 1 oz. troy = ^ of 1 oz. troy. 

(4) „ 1 yard = |^ of 1 yard. 

(5) (f + §) of £1 = lA 0^ ^1- 

(6) „ 13«. 9t?. = 1^^ of 13*. 9d 

(7) „ 1 oz. troy= 1^^ of 1 oz. troy. 

(8) „ 1 yard = 1 A of 1 yard. 

(9) „ £2. lU. 6d, = 1,^ of £2. lU Gd. 

(10) (|-|.)of£l=,^of£l. 

(11) (I + }) of 1 oz. troy = 1^ oz. troy. 

Exercise XXI. 

0) 4+^; f +1; i+4; i-J; t-I; A+I^j A+li> 

• <2) 12| + 7t5r; 12I-7A; 85,^+27^; 85,^-27^. 

(3) i+i+l+i; i+f +1+4; l+H+A+i^+il- 

(4) 6^J+11|J + 24|J + V^ + 17t^+U+11xV 

(5) 94+15^+103J|+ll^ + 10i. 

(6) 1473-279; 1473/^-279; 1473 -.279|^; 1473^-27DiJ; 
1473^-279||. .. 

(7) T^ + 7,^ + 1 1 A + lO^J + 14| + 100 + 77A. 

(8) /y + /^ + 9J; 20^ + 11^ + 5^+305; 278|J-30t^. 

(9) i + l + i+4+l+l + l+i+TV;i+l+f +4+^+^+1 + 



"*■ lU 



9 



/11\ 5, 11. 14. 1«. 11. 14, 17. OjS.lT 

(12) 118A-17A; 94A-9lTf ; 126A-K5U; 40^-30^. 

\\d) 5^-^ + x--(f + ff) T + TTT + ^r- 

(14)lof J + ^of^; |of^ + |of^j T-Vof ll+iVoflS. 

(15) ,?r of 310 + ^ of 210 + 1 of 7i\. 

(16) 3^ + 711 + 8^1 + 91 J. 
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(17)|of54 + Aofl^ + |of^. 
(18) ^ of 63 -A of 7|. 
(19)|fof7f + ^oflO^-4df2^ 

(20) a. Tir + TJTr+ looo + ktooo '> Trnr + nnnnr "^ loooiny 

Tl 1 I 1.. . 1 J_ 1 -L 1 

^' Txr + Tinr+ looo + loooo ^ looooo* 

^ 1 _L 2 _!. 3 _L 4 J 5 

c. Txr + TTnr^ looo + loooo + loooocr* 
^- "nr+iooo "^ 100000 "^looooooo* 
^' "nr^ToiF^ 10000* 

/• TOTT + TU^inr T 1000000* 

n 17-1- 17 L 17 . 17 _t. 17 
y* Hr + TUir^ 1000 + 10000 + lOOOOO* 

7j 148 j. 2471 j_ 82648 
''" TOTT^ 1000 + 1000000* 

(21) Whicli is the greater of each of the following pairs, and by 
how much : | or t^; ^ or ^; ^V o^ ^; ^^ or ^? 

{^"1) Also of I of I and J of f ; A of 3^ and ^ of If ] 

(23) Add together the sum and the difference of ^ of 7|, and 

5 ^f O 8 

(24) Find the difference between \ and -^ ; ^ and ^J\y ; ^ and 

TOOOOOO > TBir *^^ 1000* 

(25) 43,^- li-lfi-lff-2J|-2A-2f|-3A. 

(26) 43 A - (U + in + Iff + 2i| -f 2/,, + 2|| + 3 A). 

(27) (| + ^ + 7A + 8|| + 7i + 8^ + 4A)-36jV 

(28) (8 A + 9^ + 1 7^ J + 40) - (301« + 11^). 

(29) (17211 + 93^) + (17211 -93JtV). 

(30) (17211 -f 93,2^) -^ (17211 - 93^). 

(31) 6f+V+Ax3+^x5 + 6|-4 + l|-2 + |of|. 

(32) A bequeathed to his two sons \ of his property each, to 
each of his three daughters \ of his property, to his nephew -j^ of 
his property, and a like sum to his niece ; the remainder, £1000, to 
a hospital. Find the value of the whole property, and the shares 
in money of the several heirs. 

(33) A was condemned to pay \^ of the costs of a law-suit ; B 
had to pay ^ of the same costs; C had to pay the remainder, 
amounting to «£12. 11^. Find the costs of the whole suit 
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(34) In a cricket-inatch, 11 players made a'certaiii huraber of 
runs ; the first made -^ of the total number, the next three each ^, 
the next five each ^jy and the two liast 18 runs between them. Tha 
other side made successively ^, J, ^, i, -^, ^, iV, inr» in7» A and ;gV 
of their opponents' total. Which side had won, and by how much ? 



(1) 

(2) 
(3) 
(*) 
(5) 
(6) 



Exercise XXII. 



2|x 



x6 



8 
TTT 

X ftl _1A 



x6| 



18 V 
1 . 



X 



7 . 



ax 



11 

TTnr 



IS V 

fii • 



18 . 



.4 



28 



100 



ff 



4. * 



4^ 

*2 



51 



x5^ 



13. 



10000 



• 18 



13 
10000 



18 

1000000' 



A 7 . 
*1000 > 



7 1 



20J- 



20 . 6 
■2T> ^TF 



S7 

T7 



^1 • 



8,3j,x< 

. 2 V 2 



'HT' 



^> 



4.1 

*7 



4.1 



4.1 



X 



4.1 



(1 

(2 
(3 

(4 
(5 
(6 
(7 
(8 
(9 

(lo; 

(11 
(12 
(13 

(14 
(15 
(16 
(17 

(18 
(19 

(20 

(21 



8 -f- 



3 



Exercise XXIIL 



25 .5- 



2 
V 

4, 
T 
S 
T 

n 
ii 

1 

T 
3 
T 

3 

84 
11 
11 
55 

10 



-^ 8. 

. 8 

1 

T« 

5. 

^ 3. 

3 

T- 
^11 

-1. 1 * 

• *6» 

4^* 

-T.76. 

-55, 

^11. 
2 

IT* 

-^15. 

. 91 



(22) 
(23) 
(24) 
(25) 
(26) 
(27) 
(28) 
(29) 
(30) 

(31) 
(32) 

(33) 

(34) 

(35)1819 » 



IS 
16 " 


- 71 


11 
IS ~ 


^F' 


10 
40 " 


- n- 


28 

4« " 


- n- 


18 
IS 


- H- 


H ■'■ 


20 


H H 


21 
- 42- 



18f -r 



100^ 

23J 

588| 



TOT 



^1 



If 

8^. 

-1,112 

-91|. 
-81|. 



(36) 21 -(II of 3*). 

(37) 18^^^(|of33|). 

(38) 3| ^(|xli)- 

(39) (3-^x5^) -1720, 
(40)(3|x|.of4)-l|. 

(«)(ll'<lf)-(J'<4x|)- 

(42) (134 ^h^ 4^N -^^^-^Hk--^^^- 
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(43) £S. U lOtf.'^ 1|. (45) 4 days, 6 hours-. 1^. 

(44) Us. 8idL -. 41^. (4d) 3 qrs., 5 lbs., 8 oz. - 6|. 

(47) Find the cost of 1 article if -^ cost 65. hd. 

(48) If T earn 8*. M. in If days, how mudh is that«»-day ) ? > 

(49) If a soldier step f of a yard, how many steps will he tako 
in 1^ miles ] 

(50) Divide (i; + 41 + /^ + ^) by (i; - H + ^ - 4). 

(51) Divide (4| -r 2\) by (6^ - 2|). 

Exercise XXIV. 
( Mi^isellaneous Questions on the Four Rales. ) 

(1) Find the sum of 4^^, 5f , 7|f , and lO^. 

(2) What quantity exceeds 5f by 4^? 

(3) From what quantity must ,6f be deducted to leave ^ of 3J1 

(4) There are twQ fractions, the less is 10^, their difference is 
6^. Find the greater. 

(5) If from a certain quantity 2y be taken, 4}^ is left. Find the 
qufintity. 

(6) Of two weayers, A «ind B, A wove 9^ pieces more than B, 
w^ip wove 6JJ- pieces. Find the total quantity woven. 

(7) 5-^ exceeda a certain fmction by (4 -r- 2^), Find the fraction. 

(8) What fraction falls short of -j^ by /^ % 

(9) What fraction is that to which -^ must be added to give |^? 

(10) There are two fractions, the greater is 12^5^, and their differ- 
ence is 7|4- ^i^^ ^^® 1^88. 

(11) What fraction increased by yoit becomes -j^i 

(12) Find a fraction which,, repqated 3 times and increased by 
14|, makes 100. -, 

(13) Find a fraction which, repeated 3 times and diminished by 
11#, makes 100. 



'ir> 



\-i 



(14) In a pair of /seales, one contains 7-/^^ lbs., the other contains 
11|^ lbs. Find the number of lbs., which drags down the heavier 
scale. 

(16) Find the product of 4$ and 3|. 
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(16) What fraction must be divided by 7| to yield 7i? 

(17) From what number, or fraction can 4^ J be taken 9 times 
©tactlyl . , 

(18) From what fraction can 3| be taken ^^ tiraeSj^ levying, 
remainder 3^1 

(19) Of what fraction is lOfJ the 10th part ? 

(20) What fraction divided by 4^ gives the quotient 4 ' 

(21) What is the 7th part of 1|? 

(22) What fraction is that of which we must take 6f to get 5^? 
* (23) By what fraction must 10 ber multiplied ta give. 7.1 . 

(24) The product of two fractions is | ; one factor is 1^. Find 
the other. 

(25) Given divisor 3|^, quotient 3|^. Find dividend. 

(26) Given dividend yJ, quotient dj. Find divisor. 

(27) Given dividend ^, divisor Q^, Find quotient \ ■.. . 

^(28) Given idivideJid45y|i. quotient '3, xemainder .lxV« *Find 
divisor. 

■• • - . 

Exercise XXV. (a). 

(1) Find the cost of 30 articles, if 18 cost £5. Is. 6t?. 

(2) „ 45 „ 20 „ X7. 17*. Qd. 

(3) „ 60 „ 25 „ £0. 17*. lOc^. . 

(4) „ 150 „ • 210 „ X15, 15*. 

(5) „ 210 „ 150 „ £15. 15*. 

(6) „ 68 „ 153 „ £37. 8*. 9d 

(7) If it takes 7^ houi-s to travel 150 miles, how long will it take 
to travel 220 miles ] 

(8) If 1800 men require 475 cwt> of food, how much will 2250 
men require 1 

(9) IfIpay£3.rl5».-foi-theloan of £100, what shall I pay for 
the loan of £385 1 

^^(40) Wiiafrahfla'Ip«ay.«9r the loaa of 4566 ^^.5 per cejit,^(ij.e. at 
£5 for every £100) ^'.. - . ;...."; 

. (M) Find the interest on £439 at 1\. per pent 
(12) Find the interest on £?105Q at 7f por.cont,. a ^ 
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Exercise XXV. (b). 

(1) If for X17. 18*. Ad, I can buy 60 articles, how many can 1 
buy for £10. 15*. 1 

(2) If 30 men earn £53. 3*. 1^^. in a week, how many men will 
it take to earn £177. 3*. 9d. 1 

(3) If 10 oz. of gold cost £38. 18«. 9c?., how many ounces can 
be bought for £408. 16*. 10^. ? 

(4) If u*on plates cost £20 per ton, what weight can I buy for 
17«. 6d.1 

(5) If £3. 15*. pays for the loan of £80, how much can I borrow 
for £5? 

(6) How much money at 5 per cent, can I borrow with £72. 15*. 
a-year ? 

(7) How much at £3. 15*. per cent, can 1 borrow with £100 1 

(8) If an agent is paid £2. 10*. for every £100 worth of goods 
sold, how much must he sell to earn £27. 15*. ? 

(9) Find the interest on £777. 15*. at 7J per cent. 

(10) ,, £843. 10*. at 4 „ 

(11) ^ £1050. at 3i „ 

(12) „ £19. at 10 „ 

Exercise XXV. (c). 

(1) If 15 tons cost £17. 10*., what will 8 tons, 15 cwi cost? 

(2) If 6 cwt., 1 qr., 15 lbs. cost £13. 14*. 7^., what will 18 cwt., ' 
19 lbs. cost? 

(3) If 5 oz., 10 dwts. of gold cost £21. 8*. 3f d, what is the value 
of 3 oz., 5 dwts. ? 

(4) If 1 lb. troy of silver is worth £3. 3*., what is the value of 
6 silver spoons, each weighing 4 oz., 11 dwts. ? 

(5) If on a velocipede I can travel 20J miles in 64 minutes, how 
long would it take me to travel 35 miles ? 
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(6) If the sun passiBS oter 360° of longitude in 24 hours, how 
long will it take from the meridian of London to that of New York, 
which ave 75° apart ? 

(7) If for the loan of £325. 10«. I pay £16. 5s. 6(f., what should 
I pay for the loan of £59. 15«. ? 

(8) If a partner holding £747. 12*. 6d, in a concern draws a 
profit of £56. Is. 5\d.y what ought d partner holding £812. 15& to 
draw ? 

(9) If for the loan of a sum of money for 7 months I pay 
£7. 17s. 6(i., what ought I to pay for a year 1 

(10) If I pay £1. 17& 10c?. commission on an amount of £75^ 
13«. Ad.y how much is that per cent. (i. e. on £100) I 

(11) If a house rated at £45 pays a tax of £3. lis. 8c?., what, 
must a house he rated at that pays a tax of £5. lis. Sd.l 

(12) If Government Stock costing £92. 128. 6d. yields a profit 
of £3. 10s., what profit should I get from Stock costing £271. 14s. ^ 

(13) 3000 Prussian feet exceed 3000 French feet by 100 Prussian . 
feet j how many French feet are there in 1000 Prussian feet 1 

(14) If 8 kilometres are 4 miles, 7 fur., 168 yds., how miany miles- 
are there in 11 kilometres, and how many kilometres are there iit 
llmilesi 

(15) If 7 doz. and 9 bottles of wine cost £22. Is, dd.j how much 
wine shall I get for £11. 17s. 6(f.? 



. Exercise XXV. (d). . 

(1) If 4 of an article cost 3«. 9<f., what would 2^ articles cost ? 

(2) If 2| guineas gain 4s. 6d, what will be the profit on 3|. 
guineas ? 

(3) If on a velocipede I travel ^ miles in 7^ minutes, how- 
many miles shall I travel in 60 minutes, and how long shall I take 
to travel 50 miles ? . 

(4) If 25^ francs are worth £1, how many francs shall I get 
for 16s., and how much sterling money foi ^ "S^g^^wik^A^S^ ^xsacssa^ 
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(5) If a French ton is 4^ of an English ton, how many English 
Ions, &c, are there in 700 French tons, and how many French tor.s 
in 700 English tons ? 

, .(6)' If a sticTt 7^ feet long throw a shadow of 8 J feet, how high 
will the sleeple be whose shadow is 50 yds., 6 in. long] 

(7) A certain wheel makes 1760 turns in travelling a distance of 
2 miles ; how many turns would it make in travelling 1000 yards f 

Exercise XXV, (e). 

(!) If from a sack of flour I can make 45 loaves weighing 3 lbs, 
each, how many 4 lb. loaves can I make from it ] 

(2) If I have enough money to buy 50 articles at 3*. 6d, each, 
how many articles at 2«. Id, each can I buy 1 

(3) If 30 bushels keep 50 horses for a week, how many horses 
^Y0ul(i they keep for 25 days ? 

(4) If 30 bushels keep 50 horses for a week, for how long would 
they keep 15 horses? 

(5) If 30 bughels keep 50 horses for a week, how many bushels 
would be r.equM-ed to keep 69 horses for the same time 1 

(6) How many yards at 5s. 6d, each must be given for 30 j-arJs 
at 3& 9(i, each ] 

(7) The savings of a professional man are sufficient to purchaso 
an annuity of £375, paying £80 cash for every £6. 10s. a year ; 
how large an annuity will his money purchase if he waits till lie 
has only to pay £65 cash for £6. 10& a year 1 

Exercise XXV. (/). 

(1) If 50 yards of calico 21 inches wide cost lis, 5|(f., what 
would 87| yards 27 inches wide cost? 

(2) If 2 tons, 5 cwt can be carried over 150 miles for lis. 6c?., 
what weight can be carried a distance of 200 miles for £1. 4^. 2d. J 

(3) If 12 spoons, each weighing 14 dwts., 14 grs., are wovtb 
£3. 58. 7|<f., what is the value of 21 spoons each weighing 1 oz. ? '- 
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(4) If £275 gaiii-£37, lO^. in 9 months, whafcsliouldjEQOO gjiia 
m2J months? 

(5) Find the interest oji £450 for 2. years. at 4 per cent., . 

. . ; V [Statement ; Interest or MIW, i(«!, 1; y^r. i* £4*] a , ) 

(6) Find- the interest on £760 for 1^ years at 4 J per cent 

(7) Find tha interest on £45 for 8 months at S^f per cent. . 

(8) What sum of money will in 2^ years at 5 per cent yield 
£87. 10^. interest? 

(9) At what rate per cent will £75 yield £1. 168. interest in 7 
months? 

' (10) At*whatrat6 per ectttj>Wili*£l 20 yield £8r 12»; interest Ja 
146 days? 

Exercise XXV. (g). 

(!) If 750 men require 22,500 rations of iood, how many rations 
will 1200 men require? 

' (2) If the clothing of 750 men costs £2831. 5^., what will the 
clothing of 3500 men cost ? 

<3) If 7 cwt, 1 qr. cost £26. lO*. 4cZ., what will 43 cwt, 2 qre. 
cost? '■ \'.' r . : : ; . : 

(4) A^arrison of 536 men has provisions to last from March Ist 
to Dec. 6Ui; how long will the provisions last if the garrison is 
increased hy 588 men ? 

(5) What is the cost of 172 pieces of lea^ each weighing 3 cwt, 
2 qrs., 17|^ lbs., at £8. 17^. 6d for 19^ cwt ? 

(6) If a wheel makes 2f turns in 1 minute and 17 seconds, how 
often wuU it revolve in 7 hours ? 

(7) If travelling at the rate of 12|^ miles an hour I require 15J- 
hours to compjete, the journey, in how many hours shall I complete 
it if I increase the rate of travelling by 7^ miles an hour ? 

(8) If £59. lOs, is required to buy an annuity of £8. 10*. a year, 
how much would bo required to buy an annuity of £50 ? 

(9) If with my money I can buy an annuity of £50 at the rate 
of £85 cash for every yearly £3i 10&^ what annuity will my money 
purchase if I pay £75 cash for evory £3. 6s, a year? 

B 2 
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(10) Find the interest on X548. IO5. 6cZ. at 4|^ per cent. 

(11) What sum of money will at 5^ per cent, produce the same 
interest that 1000 guineas produce at 3f per cent. 1 

(12) If in 1375 ounces of air there be 13f ounces of vapour, how 
much vkpour would be contained in 1000 ounces of air? 

(13) In what time will X524 at 5 per cent yield £L 78, 4td. 
interest? 

(14) If a house rated at £85 pays £i, 7«. lOd, rates, what will bis 
paid upon a house rated at X245 ? 

(15) In "quick" marching, soldiers take 110 steps of 30 inches 
per minute; at the "double" they take 150 steps of 36 inches per 
minute ; if 1000 soldiers marching quick in fours take 2 minutes to 
pass a house, how long will 720,000 men eighteen abreast take at 
the double ? 

Exercise XXVI. (a). 

(1) What fraction of 8 is 3 ? (10) What fraction of ^ is 1| ? 
(2) 

(3) 
(4) 

(5) 
(6) 
(7) 

(8) 
(9) 



h 



» 



:» 



99 



99 



» 



99 



Sis 81 


(11) 


99 


31isA^ 


9i3 5) 


(12) 


99 


£lisUt 


Sis 9? 


(13) 


» 


XI is 6d. 1 


12 is 9? 


(14) 


» 


XI is 3d r 


9 is 121 


(15) 


W 


£1 is Id. 1 


His 1? 


(16) 


» 


Xlis^cZ.r 


lis 11? 


(17) 


i9 


£l\ald.% 


IfisAI 


(18) 


t> 


£1 is 16s. % 



(19) AVhat fraction of £1 is 11^ I 

(20) „ £1 is 28. lOd. I 

(21) „ £lisU2|d? 

(22) „ £l\ai3.llld1 

(23) „ XI is 13«. id. ? 

(24) „ XI is 17/^. lOfd 1 



Exercise XXVI. (b). 

(1) What fraction of X58 is X29 1 

(2) „ X29 is X58 1 

(3) „ X3. 17s. 4i<f. is XI. Us. l^d ? 
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(4) What fraction of £1, Us. ly. is £3. 17«. 4Jd f 



(5) 

<6) 

(7) 

<8) 

(9) 
10) 

U) 
12) 

13) 



»> 



»9 



W 



9> 



» 



» 



» 



» 



J> 



£8. 10ft lOd, is 15ft id. ] 

15ft 4c?. is £8. 10ft lOd « 

X3. 2ft 7id, is £1 ? 

£1 is £3. 2ft r^d 1 

2 tons, 13 cwt., is 1 ton, 1 cwt., 1 qr. 1 

2 l"bs., lO 6z. av., is 1 lb. 4^ oz. av. ? 

5 lbs., 9 oz. troy, is 6 oz., 15 dwts. ? 

2 yrs., 73 days, is 146 days ] 

5 tons, 8 cwt., 21 lbs., is 3 cwt., 17 lbs., 12 oz. 1 



14) Reduce £2, 10ft 6d to the fraction of £1. 10ft 9d. 



15) 
16) 
17) 
18) 
19) 
20) 



n 



» 



99 



99 



99 



J» 



6ft 7d. 

2 lbs., 10 oz. av. 

5 minutes 

l^l . 
1^ pints 

1 lb. av. 



>9 



9) 



W 



W 



» 



» 



£8. 

2 lbs., 10 oz. troy, 

1 day. 

1 guinea. 

2^ gallons. 

1 lb troy. 



Exercise XXYIL 



(7) ig 



C8) 



2it 



(9) # 



0) 
1) 
2) 

3) 
4) 
5) 
6) 



2i 
8f 



X 



2i 



2f X 8f 
81 -5- 2| 
2| + 8| 
8f -2f 

i + S + i 
JL+A + JL 

i+ ^ + A 
1^ X 6f . 2 



»- + 






TT 



Of (2-1 



f ) "^ T? 



12"" 



'y 



1 1. 



•I.; 



'■ii 
I'l! 



"I 



I., 
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\ (17) iLw a21).1_ 

2 + 1 2 + 1 

I 84-1 l+J 

(18) 1_ is+l 

2 + 1 



8+1 

4 



8 + 1 

1 + 1_ 
2 



(19)1 (22)3 + 1- 

1*1 7+1 



i+i 15+1 

'1^ 1 +1 



(20) 1 

1 + 1 

1+1 

i+l_ 

i+j 

1" 



25 + 1 



1 + 1 

7+1 
4 



^"^ i+¥^ ^f of 4|-+9i 



i]i Exercise XXVIII. 

^ (1) Find G.o.M».and l.o.m. of 5|^, 7|-, 8 J, 4|, 9 J, 6^ 

ii (2) ^ „ 33fand50|. 

'f (^) 5> w ^> i» t> T> ^> -nr A- 

I'f (4) „ „ 50^,67^,441,84^,707. 

(5) „ „ . 2251 and 181f 

I \"/ w j> , T> "S"' T> 8> ¥> Tcr* 



/7\ 11 119 12 as 



Exercise XXIX. 



1< 


lom length 


* 


breadth, 


Hud area: 


(1) 


15 liiicai 


* feet, 


7 linear feet. 




(2) 


10 „ 


yds., 


3 „ yds. 




(3) 


5 „ 


in.. 


2 „ in. 




(4) 


1 « 


foot, 


1 „ in. 




(5) 


2 „ 


yds., 


4 „ feet 




(C) 


12 „ 


in.. 


12 ^ in: 


• 


(7) 


3 „ 


feet. 


3 „ feet 




f8) 


1760 „ 


yds., 


1760. „, yds. 
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.Exercise XXX, 

Giv n I ^^^^9 *^^ ^^^ ^^^®> ^"^^ otlier side ; 

(1) 36 square yds., 9 linear yds. 

(2) 28 „ in., 7 „ in. 

(3) 100 „ feet, 5 „ feet 

(4) 100 „ miles, 10 „ - miles. 

Exercise XXXL 

(1) Find the area, given : 

a. Length, 1 yd., 2 ft., 9 in. breadth, 2 ft, 8 in. 



/ 



b. 


yy 


2 yds., 1 ft, 


7|in. 


99 


10^ in. 


e. 


» 


17 yds., 2 ft J 


, 3 in. 


99 


1 yd., 1 ft, 10 in. 


d. 


5> 


10 yds., 2 ft. 


, 11 in. 


99 


1yd. 


e. 


» 


1 ft, IJ in. 




99 


1ft 


/ 


» 


3G yds. 




99 


4 yds., 1 ft, 5 in. 


9- 


» 


iV y J. 




>9 


lyd. 


h 


99 


IT y^ 




99 


fft 


7c. 


99 


2^ ft 




99 


5|in. 


I 


99 


|in. 




99 


|in. 



(2) A room is 20 ft long, 14 ft, 6 in. broad, and 11 ft, 9 in. high. 
How many square feet of carpet will be required, and how many of 
paper I 

(3) What length of carpet, 2 ft, 3 in. wide, and of paper, 1 ft., 
9 in. wide, will be required ] 

(4) How many acres in a square furlong ? 

(5) A rod or pole is 5^ yds. How many square yards in a square 
rod 1 

(6) Express in acres the difference between half a square mile and 
half a mile square. 

(7) Eind the difference between 2 square furlongs and 2 furlongs 
square. 

(8) The difference between 3|^ square yards and 3 J yards «xjisi2i5i.* 
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(9) Find the one side, given : 

a. Area, 50 square ft. the other side, 3^^ yds. 

6. „ 185| square ft. „ 4 yds. 2 ft, 7^ in. 

c, „ 6^ square ft. „ 10| ft, 

(10) How many pieces of paper, 12 yds. long and .21 in. wide, 
will paper a room 5 J yds. wide, 7^ yds. long, 8 J ft. l^igh, and what 
"will be the cost at 2«. 10|^. per piece? 

(11) Find the difference. in expense between carpeting a room 
18 ft. long, 13 ft, 8 in. wide, with Brussels, 27 in. wide, at 5^'. 6c/. 
a yard, and with Kidderminster a yard wide at 3^. 9(i. a yard. 

(12) Find the cost of 9 Venetian blinds, 7 ft, 10 in. long, and 4 ft 
7^ in. wide, at %\d, per square foot. 

'■**■',■ I . 

t . - • - 

Exercise XXXII. 



From length, 


breadth, 


thickness, find volume : 


(1) 8 ft. 


5 ft. 


3 ft 


<2) 10 in. 


10 in. 


10 in. 


(3) 1 yd. 


1ft 


1 in. 


(4) 2\ yds. 


If yds. 


fyds. 


(5) 10 yds,, 1 ft 


2 ft., 8 in. 


1 ft, 10 J- in. 


<6) 1 mile 


15 yds. 


\0\ ft 




Exercise 


XXXIII. 



(1) Given volume, length, and breadth, find, thickness : 
a. 120 cub. ft 8 ft 5 ft. 

h, 5760 cub. in. 1 yd. 1 ft, 8 in. 
^. 9 cub. yds., 7 ft, 1512 in. 6 yds., 7 in. 2 ft, 3 in. 

d, 1 cub. yd. . .4 yds. 2 yds., 1 ft. 

e, 4|^ cub. ft 3^ yds. 2 J in. 

(2) Given volume, area of one face, find the third side : 
a. 60 cub. ft 12 sq. ft. 

&. 5 cub. yds., 25 ft, 17 sq. yds., 7 ft 

c. 8y\ cub. yds. If sq. ft. ' 

d. 2J cub. in. 150 sq. yds. 
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(3) Given volume 


and 


one side, find aiea of ono face : 


a, 343 cub. yds. 




7 yds. 


b. 1 cub. yd. 


*> 


Ifin. 


c. 3| cub. in. 




TTnnr^^ 


cf. If cub. ft. 




1yd. 
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(4) How many bricks are there in a wall, 7 yds., 2 ft, 4 in. long, 
2 yds., 2 ft, 3. in. high, 1 ft, IJ in. thick? A brick is 9 in. long, 
4^ in. broad, 3 in. thick. 

(5) A pile of stones is 12 yds. long, ^\ yds. broad, 5 ft high. 
How many stones are there, each being 1 foot long, 4|- in. broad, 
5 in. thick % 

(6) How many cubic feet of wood are there in a block of timber, 
15 ft., lOJ in. long, 2 ft., 7| in. broad, and 1 ft., 2 in. thick 1 

(7) Gold can be beaten out to the thickness of ^ooooo ^^ ^^ ^^^ 
How much surface can a cubic inch of gold be made to cover ? 

(8) If f of a cubic foot of gold is beaten out to cover 1 acre, find 
its thickness. 

(9) Find the value of a mass of timber, 6 yds., 2 ft, 4 in. long, 
1 ft., 9 in. broad, 10 in. thick^ at 7|c?. per cubic foot 

(10) Find the area of the reservoir tliat would contain the 
daily water supply of London, 83361824 gallons, if each gallon has 
277^^ cubic inches, supposing it to be 6 feet deep ? 

(11) Find the cost of lining with tin a cubical boz^ one edge of 
which is 4 ft, 6 in., at 1& 6d, per square yard. 

Exercise XXXIV, 

Miscellaneous Examples on Vulgar Fro/CtioTlx 

(1) Find the value of: 

a. i^f of£2. 13«. lid. 

b. If of 7 cwt, 3 qrs., 9 lbs. 

c. If of 2 years, 73 days. 

(2) Find the value of 4^ guineas + 3| of 2«. 6i. + £^ - 1 of 1«, 

(3) Simplify {7^ + 6f ) + (7,^ « 6f ) + {7^ of 6f ) - (7,^ x 6f ) -► 
(7A-^Cf)x(6f^7A)} . 
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(4) Interpret the symbol. X, and apply it, where possible, to the 

following : 

a. £7x3. c. £7x0. c £^x|. ^.^xXf. 

i^. £7x1. <?. £|xf /. £|x». h.£^x£i. 

(5) What fractions of XI are 13«. 8^., 17& lOJd, 25. 3Jdf.? 

(6) Divide 5f of 2ft 6cf. by ^ of Is. 

(7) A can do a piece of work in 4 days, and B in 5 days. In 
V. hat time will they do it together ? 

[A in 1 day does ^ of the work ; 
B „ -J- of the work ; 

.•. A and B together ,) do J + ^=/^ of the work ; as many 
times, then, as -^ of the work is contained in the whole work, so 
many days will A and B together require. 1 -^ ^ = V = 2f .] 

(8) A can do a piece of work in 12 days, which B can do in 10 
and C in 15 days. In what time will all three together do it ? 

(9) A can do a piece of work in 14 days ; B works twice as. fast as 
A, and C can do it in 10 days. In what time can all throe together 
doitt 

(10) A can mow 2 acres in 7 days, B can mow 3 acres in 10 'days. 
In what time will the two together mow 1 acre ? 

(1 1) A and B together can do a piece of work in 8 days, A alone 
can do it in 12 days. In what time could B alone do iti 

(12) SimpHfy ^^*. 

(13) Express ^\ of 1 lb. troy + ^^V ^^ ^ ^^* *^- ^°^^ ^ *^^y ^^^ 
as av. weights. 

(14) Multiply 49if by SO^V, and add -jjl^ to the result 

(15) Reduce f|4| to lowest terms. 

(16) Arrange in descending order of magnitude, |^f, |^J, ^. 

(17) If the step of a man be 2 J feet, and that of a horse 2f feet. 
Low many horse-paced aco equal to 50 man-paces ? — 

(18) Find the smallest exact number of feet which is an exact 
number of horse-paces and of man-paces. 
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(19) Find the largest qaantity ivhicli is contained tt whole utindber 
of times in each of the following : 2f, 6^, 11|, 19 J. 

(20) Find the value of .£f^ + tto^- 

(21) The area of a certain joom is 2Q5^ square feet; its length 
is 17-1 feet Find its hreadth. 

(22) The volume of a log of wood is 115 cuhic feet ; its breadth 
is 3| feet ; its thickness, 11^ inches. Find the length. 

(23) What fraction of 12& Gd. must be added to 7 of 1 guinea to 
make £11 

(24) Multiply the sum of | of £1 00, and ^ of £0. 6«. 8d, by ^ of 

f+f * 

(25) Find L.c.3£. of ^, 1/^, If, 3|^. 

(26) On Monday I spent f of iny money, on Tuesday f of the 
original sum, and had then £11. 12s. 6d. left How much had I 
at first? 

(27) If on. Tuesday I had spent § of what was left , me from 
Monday, and had then had £11. 12s. 6d left, what would my 
original sum have been 1 

(28)SimpUfy||±l|^|. 

(29) A person bequeathed ^^ of his property to A, J of it to B; 
i to C, and 4 to D. The remainder* £550, to charities. What was 
the value of the whole property ? 

(30) If 1 bushel last 3|- days, how many days will ^^ bushels 

lastl 

(31) Divide the sum of 8f and 4 J by 

a. the sum \ 

&. the difference V of their reciprocals. 

c the product ) 

(32) Machine A can pump 3 gallons in 5 minutes, machine B 
works half as fast again as A, and C at half B's speed. In what 
time would A alone pump 1 gallon ) 

B I, 4 gallons I 

C „ l^gallohst 

A, B and C together 2f gallons f 
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. (33) Divide thesumof |of 33:V-M-of 17,and|of 5-2-of f|,by ID. 
(34) Simplifyi|of|t of (2^-31). 

, (35) Express ^ of 13«. id, as a fraction of £5. 

(36) K ^ of an estate be worth £450, Tvhat is the worth of ^ of it ? 

[^ is worth £450 J 
1 „ ^ of £450 ; 
Yi" » Ti^'s^ £450.] 

(37) A can do a piece of work in 10 days, B can dp it in 12 days, 
tind C in 9 days. In what time will all three do 2J such pieces of 
work ? What share of all the work is done by A, B and C respec- 
tively ? If £1. 10«. ll(i. is paid per piece of work, how much should 
•each receive for the 2 J pieces 1 

(38) A man can do a piece of work in 5 days, which a woman 
'would take 8 and a boy 12 days to finish ; the man worked 1 J days 
And was joined by the woman ; both together then worked for IJ 
days, leaving the remainder to be finished by the boy. How long 
will he take to complete his task, and which of the three will have 
done the largest and which the smallest share of the work 1 

(39) Give three different interpretations to the symbol f, and 
apply each to ii. 

<40) I had I of a ship and sold ^ of this share for £1200. What 
is the value of the whole ship ? 

(41) If 220 gals, of creosote, at Id. per gal., give as much hoat as 
2J tons of coal, what will be the cost of the quantity of creosote 
that has the heating power of 1 ton of coal ] 

(42) The value of an oz. of standard gold is £3. 17«. lOJrf. What 
fraction of £1000 are 625 oz. of gold ] 

(43) Find the value of .| of | of g of 7 articles, if ^ of If x 2J 
articles cost £15. 78, SdA 

(44) A cistern of 960 gallons is emptied by two pipes, A and B, 
in 5 and 7 minutes respectively. How much water will pass through 
each pipe if both are opened together 1 

(45) A and B together can do a piece of work in 6 days, A and 
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C in 8 dayd, B and C in 9 days. In wliat time conld all three 
together do it ? 

(46) A brick is 9 in. long, 4J in. wide, and 3 in. thick. How 
many bricks are wanted to build a wall 520 yds., 9 in. long, 15 ft* 
high and 1 J ft. thick 1 

(47) What will be the cost of painting the four walls of a room 
which is 24 ft., 3 in. long, 11 ft., 9 in. broad, and 11 ft., 6 in. high> 
at Is, 6d. per sq. ft. f 

(48) Find the average of 21f , 73f, 0, 3^, 82, 17^^ ^h ^A- 

(49) If I spend on the first day f of my money, next day 4 of 
what is left, and so on for 4 days, what fraction of the original sum 
will be left 1 

(50) By what must the difference between |^ and ^ be 

a. increased, \ 

h. multiplied, I to give 12 1 

e, divided, j 

(51) Divide 15s. 9d. by 2|. 

(52) Divide 15«. 9i. by 28. 7|A 

(53) Divide 15a. 9d. by ^2|. 

(54) A cistern can be filled by pipes A and B in 5 and 6 minutes 
respectively, and emptied by C in 4 minutes. In what time will 
the cistern be filled if all three are opened 1 

(55) From 1 lb. troy are coined 46|^ sovs. Express the weight 
of 1 sov., both by troy and av. weight 

(56) Simplify ]^lllJLl^k!:^ ^ 3^ ^ ^ 

(Hx6§).f.(lHxl|) If ^* 21 

lHx6| 

(57) SimpHfy -1^ + 1 of 1| + (1^ + 1 J ) + ^ J^ 

(58) The area of a certain floor is 145| sq. ft. ; its length is 15 
ft., 4^ in. Find the width. 

(59) A court-yard is to be paved with tiles lOJ in. square. IIo\r 
many tiles will be wanted if the court is 7 yds., 2 ft, 4 in. long, and 
4 yds.) 2 feet wide f 
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^60) How many tiles would have beiBn wanted if each had an are^ 
of lOJsq. in. 1 

(61) State and prove the rules for the multiplication and division 
of 6ne VQ^ar fraction by 4inothe«. i Shew= that thi^ multiplication of 
two proper fractions wiU give a product less than either of them, 

(62) Simplify ^ ' ' ^ • 

a. J . 4* — • 



•^ bxe exa oxa b 



(63) Simplify ^|l&j + |iz|£. 

TIT + ^ + T ^IT -^T 



i. 



(64) Divide 1 lb. troy and also 1 lb. avoirdupois by 17 lb. 10 oz., 
6 dwts., 15 grs. troy. 

(65) A loom is 8 yds., 2 ft.,'3uL long,aud.5yd&9 9 in. broad. 
Find the cost of covering it with carpet f yd. wide, at 4«. 6c?. a yd. 

(66) If the value of one rupee is 1||& how many rupees can be 
bought for £7^ ? 

(67) If 56 cubic feet, 1044 cubic inches, of timber are required to 
floor a room 29^ feet long, and 25^ feet wide, what is the thickness 
of the boards 1 

(68) Find the fraction of £1 which is equivalent to the excess of 
§ of a guinea above the sum of f of 1& and 4 of 7«. 6ef. 

(69) The cargo of a ship worth £45000 belongs to three partners ; 
A owns -J^ of f of it ; B's share is equal to 3^ times f of A's share, 
and C owns the remainder. What part of the cargo is owned by 
each partner, and what ought each to receive from the sale f 

(70) If the circumference of a wheel is 3| times its diameter, 
how many times will a trheel 1 yd., 1|- ft. in dicimefer, revolve iii 

*jravclling 3^ miles I ' •- - • - '. ^ 
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Exercise XXXV.. 

(1) 371k 2^. (6) 4672x2*. 

(2) 8643 X 2a (7) 9724 x2/*. 

(3) 615 X 2*. (8) 1376 x 2s. 
. (4) 8497 X 2& (9) 7948 x 2s. 

(5) 1729 X 2a (10) 320 x2«. 

Exercise XXXVI. 

(1) 4378 x12a (6) 7341 X 4a 

, (2) 987 x14a / (7) 8267 xGa 

(3) 6716 x16a (8) 9752 x 8a 

; (4) 3545 x18a ; . (9) 723 x12a 

(5) 3714 X 8a (10) 8769 x 10a 

ExERoiSB XXXVIL 

(1) 9802 X 1a (6) 1280 X 1a 

(2) 8491 X lA (7) 1579 x U 

(3) 4624 X 1a (8) 658 X 1a. 

(4) 3765 X lA (9) 713 x 1a 

(5) 537 x U (10) 5046 x 1a 

Exercise XXXVIIL 

(1) 4253 X 3a (6) 3048 x 19a 

(2) 8674 X 7a (7) 956 x11a 

(3) 2587 x 9a (8) 5010 x 17a. 

(4) 483 X 13a (9) 3466 x 19a 

(5) 5724 X 17a (10) 8888 x 3a 

Exercise XXXIX. 

(1) 846 X 10a (5) 477 x 3a id 

(2) 789 X 4a (6) 3124 x 5a 

(3) 8736 X 2s,. ^0, (7) 385 x 6a Sd, 

(4) 1234 X, 1a Sd. (^\ AA^X ^^.^\. 
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(9) HUxSa. id. 

(10) 779 X 65. 8tL 

(11) 387 x10s. 

(12) 7773 X 2«. Gd. 

(13) 765 X U 8d. 

(14) 1462 X 2s. 6d. 

(15) 17 X lOt 

(16) 2831x5*. 

(17) 43 xQs.Sd. 

(18) 787x3*. id. 

(19) 29x5«. 

(20) 76047 X 3«. 4<i 

(21) iSlx2s.ed. 

(22) 4284 X 6*. 8<t 



(23) 2318 x5«. 

(24) 61 X 4a 

(25) 1717 X 6fl. 
(20) llx3».4d. 

(27) 1837 x4«. 

(28) 2655 X 3s. 4d. 

(29) 2470 X 2«. Gd, 

(30) 4776 xU8d. 

(31) 38 X 2i. Gd. 

(32) 588 X 1«. 8d. 

(33) 848 X 3». id. 

(34) 3786 X 2* 6d. 

(35) 567 X 2g. 6A 

(36) 11111 xUSd. 



(1) Si$OxBd. 

(2) 5124 X 2d. 

(3) 1524 x6rf. 

(4) 1740 x6rf., 

(5) 3432 X id. ' ■ 

(6) 41296 X Sd. 

(7) 3456 x8rf. 

(8) 26413 X 2d. 

(9) 5899 X Gd. 
(10) 4106 x3((. 
(U) 2745 x4d. 

(12) 13113x3,1. 

(13) 5468 x2,i 

(14) 6794 x8d: 

(15) 8142 x6d. 

(16) 8182x2(7. 

(17) 4533 X 6cJ!. 

(18) 2330 x4<L 



(19) 6658 x8<i. 

(20) 4507 X id. 

(21) 8156 X 3d. 

(22) 7346 X 6a\ 

(23) 3751 X 2d. 

(24) 4414 x4d. 

(25) 9255 X 3a;, 

(26) 7646 x8(f. 

(27) 5273 X 2d. 

(28) 2851 x8d. 

(29) 7108 x3rf. 

(30) 6498 X 2d. 

(31) 2537 X id. 

(32) 9059 X Gd. 

(33) 1439 X 2d. 

(34) 3413 X Gd. 
(36) 17222 x3d: 
(36) 21329 X 3,£ 
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Exercises XLL 












X. «. d. 






£,. 8. 


d. 


(1) 


7000® 


6 10 


(14) 7235 @ 10 16 


n 


(2) 


394 


1 18 


(15) 


586 


4 4 


H 


(3) 


1776 


4 17 6 


(16) 


725 


12 


"i 


(*) 


34d8 


2 13 4 


(17) 


678 


9 


21 


(5) 


43728 


8 18 6 


(18) 


965 


3 2 


H 


(6) 


4639 


1 17 3 


(19) 


132 


7 3 


8f 


(7) 


529 


4 8 7J 


(20) 


854 


5 


3 


(8) 


7641 


3 7 llj 


(21) 


720 


11 10 


n 


(9) 


82465 


13 9: 


(22) 


37 


10 6 


8J 


(10) 


8762 


10 1 1: 


(23) 


256 


20 11 


H 


(11) 


385 


6 7 ej 


(24) 


749 


40 14 


6 


(12) 


1044 


3 19 Iq\ 


(25) 


365 


16 


H 


(13) 


157 


6 18 Of 


(26) 


1870 


8 14 


H 



33 



(27) Taking a year to he 365 days, find the wages for a year, if 
the daily wages be 1&, is, 6d, 7s, 4:d., £1, 2«. Qd., £3. is. lOd. 

EZEROISB XUL 

(1) 426J X £S. is. 3^. (4) 537^X1- x £33. is. 9d. 

(2) 712| X £5. Is. id. (5) 821| x £7. 10^. 3fc?. 

(3) 28^ X £20, is. id. (6) 246^ x £14. is. ild. 

Exercise XLIIL 

(1) 7 tons, 5 cwt., 1 qr., 21 lbs. at £10. is. per ton. 

(2) 11 cwt., 3 qrs., 14 lbs. at £8. \0s. per ton. 

(3) 4 cwt., 1 qr., 17 lbs. at £3. 3& per cwt. 

(4) 4 oz., 11 dwt., 17 grs. at £5. \0s. per oz. 

(5) 14 miles, 2 fur., 143 yds. at £42 per mile. 

(6) 3 qrs., 19 lbs. at £7. 8«. id. per cwt. 

(7) 4 hours, 17 min., 17 sec. at 45 miles per hooi; 

(8) 11 tons, 11 cwt., 23 lbs. at £3. 19«. per ton. 

(9) 4 oz., 7 dwts., 11 grs. at £3. 17*. 10|^. per oa; 
(10) 23 lbs., 14 oz. av. at £18. 10*. per cwt 

O 
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Exercise XLIV. 

r 

(1) 421 tons, 11 cwfc. at £5, I2s, 6(4 per toil. 

(2) 75 tons, 9 cwt., 1 qr. at £12. 10^. M, per ton. 

(3) 137 oz., 12 dwt. at £3. 17s. 10|<?. per oz. 

(4) 511 miles, 5 fur., 77 yds. at £417. ISs.M, per miK , 

(5) 45. 10^. in the £ on £5811. Us. Qd. 

(6) 71 days (of 12 hrs.), 9| hrs. at £7. 7«. a day. 

(7) 111 yds., 1 ft., 1 in. at 5s. Q^d, peif yd. 

(8) 5s. 4|d in the £ on £826. 14s. lOd, 

(9) 37 cwt., 3 qrs., 24 lbs. at £10. 12s. 8c?. per c^vt. 

(10) 76 gals., 3 qts., 1 pt. at 14s. 9c?. per gal. 

(11) 23 years, 17 weeks, at £10. 10s. a year. 

(12) Find the price of 14 ingots of gold, each weighing 3' lbs.. 
7 oz., 14 dwts., 21 grs. at £3. 17«. 10|<i?. per oz. 

(13) 3 cwt., 2 qrs., 16 lbs. at £3. 78. M. per cwt 

(14) 3 acres, 1 rood, 14 poles, at £125 per acre. 

(15) 15 silver plates, each weighing 7 oz., 11 dwts., 6 grs. a1 
6s, 8d. per oz. 





Exercise XLV. 




1 • • : ' 


"What quantity is the 


same fraction 






• 


(1) of 20 


that 4 






is of 5 » 


(2) „ 35 


n 6 






„ 15? 


(3) „ 35 


„15 






„ 61 


W . 2f 


11 

99 ^S 






,. W 


(5) „ 10| 


„ n 






„ 21 


(6) „ 104 


,,m 






.„ 11 » 


(7) „ £2. 10s. 8d. 


„ 3 






„ 4? 


(8) „ £10. 10s. 


„ 1 cwt., 


3 


qrs. 


„ 2 cwt, 2 qra. t 


(9) „ £8. 7s. 6d. 


99 2yrs., 


73 d. 


„ 3|yra.l 


(10) 99 I oz. troy 


„ Is. 






„ £U 


(11) „ 1 oz.troy. 


99 Id. 






„ Mh 


(12) „ 1 lb. troy 


» 1«. 






„. £U 
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What quantity is the same fraction 
(13) of £1 that 1 oz. 

(14) 
-(15) 
(16) 
(17) 

(18) 
(19) 

(20) 
(21) 



is 



99 
99 

» 
99 



£1 
£1 
£1 

2s, 6d, 
£1. l8. 

the reciprocal of 10 
1000 sheep 



99 

J) 
» 



1 dwt. 
1 qr. 
1 fur. 
1 pole 
G| yds. 

3xU 



,,11 

„ 3 men 



is of 1 lb. troy ? 
1 lb. troy ? 
1 ton? 
1 mile ? 
1 furlong? 



>9 
„ 



,9 



3|- furlongs ? 
6x12? 

its reciprocal ? 
5 men? 



Exercise XLVL 

(1) Break up 60 into two pairs of factors, and write down the 
resulting eight proportional arrangements. 

(2) Do the same with 15, 21, 25, 100, 2|. 



Exercise XLVIL 

I. State the-following proportion in the eight different ways and 
find the value of x from each way. a; : 10= 12 : 15. 



II. Find the value of x from the following : 



(l)x: 


2 = 3:4. 


(2)2: 


a; = 3 :4. 


(3)2i 


: 3| = a; : 4f. 


(4)5i 


: 1 = 3 -.x. 


(6)4: 


5 = 6 : ST. 


(')h 


•X- ^ • ^ 


'* Zi'2i + Si. 



(7) 


1 . 18 _ 

2 + 1 • "*> 
3i 


(8) 


X' ^ - 



= a? : L 



1 

6 + 1 



21^ 



5+1 

6 



6+JL 

4 



III. Place X in the .firsts second, third and fourth terms succes- 
sively, and find its value in each case, the other three terms being : 

(1) 12,15,20.' (3) 3^, 3|, 2f 

(2) 1, 2, 3. (4) (i - :|^, (i^ ?^V^-^^ 

o5l 



wm 
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Exercise XLVIIL 

(1) Find the cost of 72 articles, if 40 cost £3. 12^. Sid. 

(2) If 15 sacks of potatoes cost £L 4«., what shall we pay for 50 
sacks ? 

(3) What is the cost of 104 yards at £1. 11». 6d. for 91 yards 1 

(4) What will be the weekly keep of 195 horses, if 117 horses 
can be kept for £46. 16^. dd, ? 

(5) What will be the carriage for 161 miles at 18«. 6d for 276 
miles? 

(6) How many articles can be bought for £15, if 10 cost £25 1 

(7) If 15 sacks of potatoes cost £4. 4&, how many can bo bought 
for£2. 12«. 6(i.? 

(8) How many yards can be bought for £33. 6s. Sd, at £100 for 
300 yards ] 

(9) If 45 yards of trench are dug by 15 men, how many men 
would be required to dig in the same time 63 yards ] 

(10) If a railway ticket for 125 miles cost 7s. 9fc?., how far ought 
I to be able to travel for £3. 2«. 6d. 1 

(11) Find the cost of 4 tons, 17 cwt, 3 qrs., if 11 cwt., 2 qts. 
cost 198. 10|^. 

(12) Gold costs £3. 17«. 10^. per oz. troy. Find the value of 
1 lb., 2 oz., 11 dwts., 16 grs. troy. 

(13) How many oz. troy of gold shall I get for £103. 16«. Sd. % 

(14) Find the wages for 2 years, 8 months, at £10. 15^. per 
annum. 

(15) A and B divide between them a hogshead of claret (23 
dozen), costing £34. lOs, A takes 150 bottles. How much has B 
to pay ? 

(16) If 3 qra, 5 lbs. cost Ss. 8^., what will 2^ cwt cost ] 

(17) How long will £368. 198. Id. keep me, if £96. Os. 7d. suf- 
fices from March 17 to June 20 1 

(18) How much old brandy can I get for £1. I7s. Bd. at £3 per 
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(19) Taking the diameter of the earth at 7917 miles, and the 
highest mountain at 29,000 feet, by what fraction of an inch ought 
this mountain to be represented on a globe 1 yard in diameter ? 

(20) If 6 cwfc., 1 qr., 21 lbs., cost X5. 9& 5 Jdf., what weight can 
be bought for ^17. 17«.? 

(21) 4|- articles cost 98. lOd. Find the cost of 10^ article& 

(22) How many articles can be bought for 17«. 4|^(/., if 8^^ articles 
are bought for 2s, 2|d 1 

(23) A owns ^ of a ship, B owns -^ of it. If A's share is worth 
£2950, what is B's worth ? 

(24) If for £1700 I buy t^ of a ship, what fraction of it can I 
buy for 1270 guineas 1 

(25) Find the fourth proportional to 4f, 6f, 7y^ P'C place x in 
the fourth term]. 

(26) The value of a fraction is |^, the numerator is 33|. What 
must the denominator be 1 

Exercise XLIX. 

(1) If 8 men can mow a field in 5 days, how many men will mow 
it in 2 days 1 

(2) If 8 men can mow a field in 5 days, how many days will 10 
men require ? 

(3) if we require 75f yds. of carpet f yds. wide, to cover a 
room, how many yards of carpet IJ yds. wide, will be required? 

(4) If £483 gain £27. I6s, interest in 1 year, how much capital 
will make the same profit in 7^ months ) 

(5) If with a given sum of money I can buy 112 dozen at 78, i^d, 
j)cr dozen, how many articles can I buy at lOs, Qd, per dozen? 

(6) If the wages of an Austrian workman bo la. Sd. a day, and 
of a Lancashire workman 4«., how many of the former can be hired 
for the wages of 375 of the latter ? 

(7) What sum of money will at 3^ ^t <i«Qi. ^Ss^^ ^^ -^ssas^ 
interest that 400 guineas yield al 5 ]^ct c^ii\k% 
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{8) Tho capital of a company is raised by the issue of 1750 shares 
at £45 each. Wliat would be the value of each share if 3000 shares 
had been issued to raise the same amount ? 

(9) If 6352 stones, 3 ft. long, are required for a certain wall, liow 
many stones, 2 ft. long, will be wanted ? 

(10) What length of land must bo cut off from a piece 13|^ polos 
wide, to contain an area equal to a field 88 yds. long and 55 yds. 
broad 1 

(11) If 6f bushels last If days, how many days will 14f bushels 
last? 

(12) If the daily allowance is 6§ bushels, the store will last 1| 
days. How long will the store last with a daily allowance of 14J- 
bushels ? 

Exercise L. 

(1) Find the cost of 72 yds. at the rate of ,£5,125. 6d, for 10 yds. 

(2) If 7J cwt. cost £26. lOs, M,, what will 43| cwt. cost ? 

(3) If 3 paces are equal to 2 yds., how many paces will there be 
in 106| yds. 1 

(4) If 5 balls of lead weigh as much as 9 of iron, and 7 of marble 
as much as 3 of iron, how many balls of marble will equal in weight 
35 balls of lead ] 

(5) If 1 dollar is worth 45. l^d., and also 5 fr., 17 centimes, find 
the value of a franc in sterling money (1 fr. = 100 centimes). 

(6) How many francs are worth £1, if 49|4. buy one dollar, and 
100 dollars fetch 517 fr. ? 

(7) Find the value of the wool from 14,000,000 sheep, at £8. lOs. 
per cwt., if 11 sheep yield 25 lbs. of wool. 

(8) How many francs for £1, if 35 Flemish shillings = £1, 480 
rees are worth 3 francs, and 400 rces are worth 3^ Flemish shillings ? 

(9) If the rent of land in France be 140 francs per hectare, cal- 
culate the rate per acre in English money, 25 francs being equal to 
£1, and 100 hectares to 247 acres. 

(10) If 1 metre = 39^ in. and £1 = 25| fr., what is the cost in 
English money of 1 yd. at 1^ fr. per metre ? 
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r (11) If 11^ Dutch floriiis are given for 24^ franes, 385 florros 
for 442 marks Hambro', and 68 J marks for 32 Eussian roubles, how 
much English money should be given for 2010 roubles at 25^ fr. 
per £1 ? 

(12) If 3 lbs. of tea are worth 4 lbs. of coffee, and 6 lbs. of coffee 
are worth 20 lbs. of sugar, how many lbs. of sugar can be had for 
9 lbs. of tea 1 

(13) The day's journey in Turkey being 10 hours of 4^ English 
miles each, and 11 English miles being equal to 12 Roman miles, 
how many Roman miles are there in 13 days' journey in Turkey ? 

(14) If X3 = 20 thalers, 25 gulden =62 francs, 25 thalers = 93 
francs ; find how many gulden are equal to XI sterling. 

(15) J££l- 25^ francs, 9^ florins = 20 francs, how many florins 
for £1 ? 

(16) How much capillaire must be added to 580 gallons of dry 
gin, if to 100 gals, of gin is put 45 lbs. of sugar, and 1 gallon of 
capillaire has the sweetening power of 13 lbs. of sugar ? 

(17) Find the cost of 30 pieces of lead, each weighing 1 cwt., 12 
lbs., at 16s. id. per cwt. 

Exercise LI. 

(1) A person takes 2 paces to walk 3 yds. How many yds. will 
he get over in 250 paces ? 

(2) How many paces will he take in a mile 1 

(3) The clothing of a regiment of 750 soldiers amounts to £2831. 
^8, What will the clothing of 3500 men cost ? 

(4) A bankrupt owes £1954, his assets are £840. 12s. 6^. What 
will a creditor for £153 recover 1 

(5) The circumference of the earth at the equator is 24,900 miles. 
At what rate per hour is a person there carried round, one whole 
rotation being made in 23 h., 56 min. ? 

(6) If the 6d. loaf weighs 4 lbs. when flour costs £3. 5s. a sack, 
what ought it to weigh if flour cost £2. 15s. a sack? 

(7) If the 4 lb. loaf cost 6d. when flour is £3. 68, a sack, what 
ought it to cost when flour is £2. 15s. a sack I 
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(8) If the 6i. loaf weighs 4 lbs., what ought the S^d. loaf to 
weigh 1 

(9) If in a picture a tree 33 feet high is represented by a drawing 
1^ inches high, what should represent the height of a house 45 feet 
high ? 

(10) How high must a shrub be which is represented in the pic- 
ture by l^inchl 

(11) If a country 630 miles long is represented in a raised map 
by a length of 5^ feet, how high ought a mountain of 15,750 feet to 
be represented on the map ] 

(12) If l^ inches represent the distance of the moon from the 
earth, how far oflF should the sun be placed, the actual distances 
being taken as 238,793 and 95,517,200 miles respectively? 

(13) If 1|- inches represent the distance of the sun from the 
earth, how far off should the n&arest fixed star be placed, its distance 
being taken as 20,185,649,876,000 miles? 

(14) If light takes 8 min., 13 sees, to travel from the sun to the 
earth, how long will it take from the moon to the earth, and how 
long from the star ? 

(15) The area of a certain garden is 1|^ acres, the width being 
425 ft. What will its area be if the width be made 510 ft. ? 

(16) A certain garden is 440 feet long and 100 ft. broad. What 
would be the breadth of a garden of the same size whose length was 
363 ft. 1 

(17) Pind the cost of 7 tons, 12 cwt., 3 qra., at ,£1. 10*. lOrf. for 
3 cwt., 1 qr. 

(18) Find the cost of a tankard, weighing 1 lb., 7 oz., 14 dwts., 
at XL 14*. lOd. for 5J oz. 

(19) If the carriage of 15 tons, 15 cwt., cost £1. 12«. 6(^., wiak 
will be the charge for carrying 3 tons, 17 cwt. ? 

(20) If 15«. 9d. pays the carriage on 2 tons, 17 cwt, what weight 
can be carried for a guinea ? 

(21) If goods are carried 45 miles for 7«. Od,, how far ought they 
to be carried for 10*. Qd. i 
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(22) If for a certain payment 15 tons, 10 cwt. are carried over 
100 miles, how far ought 4 tons, 13 cwt. to he carried? 

(23) If for a certain payment 10 tons, 9 cwt are carried 150 
miles, what weight ought to he carried over 200 miles ? 

(24) If from every £92. 10s. of capital I ohtain £3 income, how 
much shall I ohtain from £740 1 

(25) A hankrupt pays 9*. 4^. in the £. What will he lost on 
adehtof £324. Us. id A 

(26) My gross income is £730. 15*. "What will he left me after 
paying 5t?. in the £ income-tax ? 

(27) Find a fourth proportional to : 

a. 6, 9, 10. d. \ of 1, 1 of I, I of ^. 

2'. 7,8,9. 6. (|+i),(|-i),|ofi. 

/. Ol Ql 17 /111 

<5. ^U-> ^^^ A^- /• "ij' 8j» W 

(28) Find the cost of 2 tons, 7 cwt, 3 qrs., at £5. ISs, for 15 
cwt., 1 qr. 

(29) Find the cost of 73 yds., 1 qr., 3 nls., at £39. 11*. 8^ for 
1000 yds. 

(30) If \^ articles cost £5y\, how much will 2|4 articles cost ? 

(31) lld^hMj^oil article, what will £2|. huy 1 

(32) A train goes from London to Bristol in 3 J hours, travelling 
at the rate of 3 miles in 5 minutes. (1) How far is it to Bristol? 

(2) How long would it take to Exeter (194 miles) at the same rate? 

(3) How long will it take to Bristol and to Exeter if the rate bo 
increased to 40 miles an hour? 

(33) If 770 gallons of creosote have the heating power of 8| tons 
of coal, how many gallons a day would he required for a steamer 
which consumes 50 tons of coal daily ? 

(34) Find the cost of 1 Ih. avoirdupois of gold, at £3. 17*. lOJdL 
per oz. troy. 

(35) Find the weight of 4361 sovereigns in av. weight at the same 
rate. 

(36) 10 cuhic inches of gold weigh as much as 193 cubic inches 
of water. What is the size of a nugget weighing as much as a 
cubic foot of water % 
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(37) If 4| tons of coal fill a cellar 9 ft, long, 5 ft. broad, 5 ft, high, 
"^'hat space will be required for the coal of a steamer carrying 3 
weeks' consumption, at 20 tons per day ? 

(38) The space between the freezing and the boiling points of 
water is divided into 180, 80, 100 degrees respectively on Fahren- 
heit's, E^umur's and the Centigrade thermometers. How many 
degrees of the second and third are equivalent to 18, 27, 45 and 63 
degrees on the first ? 

« 

(39) In. Fahrenheit's thermometer freezing point is marked 32® ; 
on the others, zero ; so that 32^ F = 0^ C = 0® R. Translate the fol- 
lowing readings into readings of the other two : 4PF; 8^ E; 40^ C; 
400 E; 900 C; 86^ F; 0^ C; 100^ C; 100^ F; 50^ C; 50® F; 
500 E, 

(40) 90 degrees are 100 grades. How many grades are equal to 
65f degrees, and how many degrees are equal to 65f grades ] 

(41) If 600 men can dig a cutting 750 yards long in 23 days, how 
long would 460 men take 1 

(42) How long would the 600 men take if the cutting were 800 
yards long ? 

(43) What part of the 800 yards would 4 of the number of men 
do? 

(44) How long would 4 of the men take to do the 800 yards 1 ' 

(45) How many men would it take to do the 750 yards in i of 
the time ? 

(46) If 24 men dig a ditch in 3 days, how long would they take 
to dig a ditch half as long again, half as deep again, and half as 
broad again ? 

(47) How many men would it take to dig the second ditch in the 
same time ? 

(48) What will be my new expenditure, supposing it to have 
been originally 300 guineas, if I alter it in the ratio of 7 to 12 ) 

(49) If brickwork, 84 ft. high, 73| ft. long, cost £700, how must 
I reduce the thickness so that it may cost only £600 1 What re- 
duction of height would have given me the same result? What 
would be the cost if both height and length were thus reduced 1 



FART U.] BXERCISB BOOK;' 4S 

(50) If 3 cwt., 2 qrs., 12 lbs. cost £9, what is the price of 6 lbs.? 

(51) A bankrupt*s debts amotint to £4^86. 8^., and his effects to 
3822 guineas. How much will a creditor receive on a debt of £700? 

(52) A railway train travels J of a mile in 18 seconds. How 
many miles an hour does it travel at this rate ? 

(53) If 35 J lbs. of sugar cost £1. 2«. 2Jc?., how much will 2 cwt., 
1 qr., 23 lbs. cost ? 

(54) If £100 put out to interest for 9 months becomes £103, 
what sum would amount to £193. 2s, 6d, in the same time ? 

(55) If yj^ of 3f of I of 5^ of 22 lbs. of sugar cost 8 Jd, how 
much will 1 ton, 11 cwt, 3 qrs. cost? 

(56) If ^\ of ~ of 3^ of a ship cost £3710, what part of the 
ship can be bought for £100 ? 

(57) If a garrison of 1500 men have provisions for 13 months, 
bow long will their provisions last if it be increased by 700 men ? 

(58) If a man's step be 2 ft., 4 in., and a horse's 2 ft., 9 in., how 
many steps of the horse are equal to 108 steps of the man ? 

(59) If 432 and 750 be two among several factors of a number, 
what must I substitute for the latter if the former be altered to 540, 
in order that the final product may remain the same ? 

(60) A coat requiring 2f yards of cloth, 1 J yds. wide, is lined 
with silk 39 in. wide. How many yards of silk will be required ? 

(61) If the quotient be altered from 730 to 219, what must the 
dividend.be, which was before 1,000,000, so that the divisor may be 
unaltered ? 

Exercise LII. 

(1) If £240 be the wages of 6 men for 21 weeks, wha^ will 28 
men earn in 23 weeks ? 

(2) How many men can I employ for 7 months for £453. 12^., if 
the wages of 50 men for 12 months is £1080 ? 

(3) If I pay £1 J to 13 men for 3f days, what will be the wages 
of 30 men for 10| days ? 

(4) If 36 persons consume 240 pecks of corn in 30 days, how 
long will 100 pecks last 90 persons ? . 
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(5) If 16 pumps, working 8 hours a day, can raise 1260 tons of 
water in 7 days, how many pumps, working 12 hours a day, will bo 
required to raise 7660 tons of water in 14 days 1 

(6) If 24,000 yds. of cotton cloth. If yds. wide, be worth £400 
when raw cotton is at ^^d, per lb., what is the value of 12,600 yds. 
of cotton cloth, 1^ yds. wide, when raw cotton is at O-^^. per lb., 
supposing the cost of manufacture to have risen in equal proportion 1 

(7) If the corn of 13 horses for 63 days cost £17. 6«. Sd, when 
corn is 4«. per bushel, how many horses will in 66 days consume 
com to the value of £10. 13& 4e?. when corn is 4«. 6d, per bushel t 

(8) If 48 pioneers in 6 days, of 12^ hours each, can dig a trench 
139f yds. long, 4 J yds. wide and 2^ yds. deep, how many hours per 
day must 360 pioneers work during 42 days to dig a trench 491 Oy^ 
yds. long, 4|^ yds. wide and 3^ yds. deep 1 

(9) If 6 men can perform a piece of work in 12 days of 10 
hours each, how many men will perform a piece of work four times 
as large in a fifth of the time, if they work the same number of 
hours a day, supposing that 2 of the second set can do as much 
work in an hour as 3 of the first set 1 

(10) What is the interest on £100 for 1 year, if the interest on 
£1303. 68. 8d. for 10 years is £488. Us, 1 

(11) If a block of marble be worth £60, what will be the value 
of a block twice as long, 3 times as broad, and ^ of the thickness ? 

(12) If a cubic block cost £60, what would be the price of a 
cubic block 3 times as long ? 

(13) If a block of marble weigh 60 cwt., what is the weight of a 
block of iron, the dimensions of which are to those of the former in 
the proportion of 2 : 3, 3 : 4, and 4 : 5 respectively, weights of 
equal blocks of iron and marble being in the propertion of 77 : 27 ? 

Exercise LIIL 

(1) Divide £3. 10«. into two parts which shall have the ratio of 
6:7. 

(2) Divide a guinea into three parts in the ratio of 2 : 3 : 4. 
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(3) Divide a guinea into 6 parts which shall have the ratios of 
the firat 6 natural numbers. 

(4) Two partners engage in business with capitals of £7000 and 
J69000 respectively, the profits amounting to £2400 a year. What 
should each receive 1 

(5) What is the value of the gold in a chain weighing 3 oz., 
4 dwt. troy, supposing it to be 18 carats fine (ie. 18 parts pure gold 
out of 24) at £3. 17*. lO^d. per oz. ? 

(6) If two partners engage in business, investing respectively 
£482. Is, Sd. and £630. 8«. 4cf., what should each have of a profit 
of £51. 17*. 6e?.1 

(7) Four persons, A, B, C, D, rent a pasture for £57; A put in 
8 cattle, B 9, C 10, and D 11. How much should each pay for his 
share ? 

(8) A tax of £489. 17^. is to be raised from 3 towns, the popula- 
tions of which are respectively 2500, 3000 and 4200. How much 
should each town pay ? 

(9) 40 gallons of alcohol are mixed with 14 gallons of water. 
What weight of alcohol is there in every lb. weight of the mixture, 
the weights of equal measures of alcohol and water being in the 
ratio 4:5? 

(10) Copper is 8^, tin 7^ times as heavy as water. If 20 cubic 
inches of tin be mixed with 30 inches of copper, how many times 
as much as its own bulk of water will the mixture weigh ? 

(11) Four merchants. A, B, C, D, trade together. A's capital 
of £800 was in trade 8 months; B's of £700, 12 months; C's of 
£400, 6 months ; and D's of £135, 4 months. What share of the 
profit should each receive I 

(12) If 200 oz. of gold, 18 carats fine, are mixed with 128 oz., 15 
carats fine, what is the weight of gold in the mixture ? 

(13) What is the fineness ? 

(14) Gunpowder contains f of its weight of saltpetre; saltpetre 
is composed of 39 parts by weight of potassium, 14 of nitrogen and 
48 of oxygen. How many lbs. of potassium are there in 909 lbs. 
of gunpowder 1 
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(15) Divide £250 among A, B, C and D, so that A*s share shall 
be to B's as 4 to 6, B's to C's as 5 to 6, Cs to D's as 6 to 7. 

(16) Divide J&IOOO among A, B, C and D, so that A's share shall 
he to B's as J to ^, B's to C's as J to i, C's to D's as J to ^. 

(17) Divide £31. 125. 6d, among A, B, C and D, so that A's share 
shall be to B's as 2 to 3, B's to C's as 5 to 6, C's to D's as 8 to 9. 

(18) Divide £6045 among A, B, C and D, so that A's share shall 
e to B's as J to I, B's to C's as | to 4, and C's to D's as ^ to |. 
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Exercise I. 

Find convergents and limits of error to tlie values of the follow- 
ing fractions : 

(1) ^i. (2) ^. (3) ^0^. 

(4) Eeduce the fraction that 1 kilometre (39,370 inches) is of an 
English mile to a continued fraction, and find 6 convergents. 

(5) Eind 4 convergents to the ratid of the diameter of a circle to 
its circumference, 100000 : 314159. 

(6) Eind 5 coiiv«rg^nl» to^th^ ratfo of a lb. iiof to xi lb; ay/^ 

(7) Eind 3 convergents. to tjie ratio of a jard to ametr^ 360000 : 
393708. 

(8) Find 2 convergents to the ratio of a hectare (11 960 J square 
yds.) to a square mile. 

(9) Mon.^ Blanc is 15,784 ft. high, and the diameter of the earth 
is 7912|./^ile8, By what aliquot fraction of an inch would its 
height be neloly represented on a globe 18 inch^ in diameter? 

Exercise II. 
Beduce to decimal fractions and verify the results : 

(i)i. wi. (7)1 m^. (13) u. 

(2)|. (6)|. (8)f. (11) A- (14) HI- 

(3)|. (6)|. (9):^ (12) iJ. (15):^. 

Exercise ILL 

I. Give the different readings of : 

(1) -1. (6) 1-01. (11) 3-15. 

(2) -01. (7) -11. . (12) 31-5. . 

(3) -001. (8) -31. (13) 128:053. 

(4) -000001. (9) -315. (14) 12-8053. 

(5) 1-1. (10) -0315. (15) 1280-53. 
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XL Eednce to vulgar fractions at lowest terms : 

(1) -785. (6) 603125. (11) -00055. 

(2) 1876. (7) 603125. (12) -505. 

(3) -73125. (8) -55. (13) 505. 

(4) -603125. (9) -371. (14) 8888. 

(5) -128. (10) -00016. (15) -728. 

EZEROISB lY. 

Simplify by Ynlgar fractions and by decimals, shewing that the 
results agree : 

(1) 7| + 4| + 9|^+11||. 

(2) 84^+19|i+417iJ + 5043^ + 4J. 

(3) 4|J+13^ + 42|^ + 418^ + 2^ + lJ. 

(4)5|+13|^19^ + 7A + 18U. 

(5) 37A + H + |of l| + ^of 2f + f of|of^ 

(6) 9ii + ^+ll^ + 3f of 4| + (|-J). 

Exercise Y. 
{ : Simplify by vulgar fractions and by decimals % 

(1) 7|-4|, (5) 82i-37H. 

(2)84if-17Jl. (6) 5J - f of lif. 

(3) 100^ - 83ii. (7) 8i - 1 J of ^ 

(4) 100-17HI. (8) 14-Ji. 
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EXEROISE YL 

By vulgar fractions and by decimals : 

(1) ^ X 10, 100, 1000, 10000. 

(2) 56JI X 10, 100, 1000, 10000. 

(3) 8|j X 10, 100, 1000. 

(4) H X 10, 100, 1000, 10000000. 

Exercise YIL 

By vulgar fractions and by decimals : 

(1) 43|Jx7; 435|x7; §^x7; 4|^x7. 

(2) 47| X 3, 7, 37, 4, 6, 8, 46, 468. 

(3) ^ X 5043, 64. 
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By decimals only : 

(4) 9000 X 167-432, -00719, -000001. 

(5) -0678x512000; -03626x102400. 

EXBBCISE YIIL 

(1) 16-42x4-17. 

(2) 1-642x41-7. 

(3) -1642 X 417. 

(4) 164-2 X -0417. 

(5) -3 X -4; -03 x -004; -03 x 1; -03 x •!; -003 x -001; -005 x -04; 
•004 x -05. 

(6) 11 X Oil ; 1-01 x -0101 ; -04 X 04 X -05 ; 1 x 1 x -01 ; 
•7 X -4 X -3 X 1000. 

(7) 72-159 X 3-27 ; 7-2159 x -327 ; -72159 x -0327. 

(8) 16-875 X 5-12 ; 1-6875 x 51-2 ; -16876 x -0512. 

By vulgar fractions and by decimals : 
(9)4ixli;74xT|V; Jfx^ 

(11) 4^ X 02, -03, 04, 06, -032, -302, 32, -00032. 

Exercise IX. 

By vulgar fractions and by decimals : 

(1) 32^^10, 100, 1000, 10000. 

(2) 43;?j^lO, 100, 1000. 

(3) 66if4-10, 100. 

Exercise X. 

(Verify all these by mulUpliecUian,) 

(1) 749-682-5-2,4,5,8. 

(2) 32694-73 -r 32, 128, 26, 1024. 

(3) 368677-9 -f. 99288. 

(4) •1 + 64,612,60,800. 

(5) -13-!- 62, 10400. 

(6) -5 + 2, 4, 5, 8. 

(7) -01 -5. 2, 4, 6, 8. 

(8) -0073 -J. 16, 1600, 160000. 

D 
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By vulgar fractions and "by decimals : 
(9) 28^-2, 3,4,5,8,58. 
(10) 13 -r 80 ; 429 - 16000; 8193 -r- 163840000. 



Exercise XI. 

By vulgar fractions and by decimals : 
(1) -0073 -^V 

/OX .1.12 14 

(3) 93I--2, •3,-4, -5,4. 

(4) 41^-143 ^^124, ,^V>FiW 

(6) 1708-4592 -^ -00024. 
(7)6A-^1^ 

(8) 6A^4|. 

(9) 28J^- -68, -058, 4-875, -4875, 48-75. 

(10) -1^-1; -1-1; l-r-l; -01^-0004; -0004-^. -01, 

Exercise XIL 

(1) Find the value of £-721875. 

(2) „ •6ofU 

(3) „ -045 of 1 cwt 

(4) „ -8 of a year. 

(5) „ -2345 of an hour. 

(6) „ -0109375 tons. 

(7) „ -06412 miles. 

Exercise XIII. 



(1) Beduce 146 days to the decimal of 1 year. 

(2) „ 77 lbs. . „ . : 1 top.., r 

(3) „ 4 dwts., 15 grs. „ 1 oz. troy. 

(4) „ 7 cwt., 3 qrs., 17J lbs. „ 1 c^vt. 

(5) . „ 11^. 5^. 9, £1, 

(6) „ X4. 13«. 9f^. ^, . £i00» > 
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E23BB(HSB XIV, (Miscellaneotis.) 

(1) Find the sum of 4-173, -0089, -2375, -1, -01, 246. 

(2) What number exceeds -999 by -001 1 

(3) From what vulgar fraction must *G25 be subtracted to leave 
•295? 

(4) By vulgar fractions and by decimals, find 4J + '01375. 

(5) '0876 exceeds a certain quantity by -00876. Find it. 

(6) There are two numbers ; the greater is 3-142867; their differ- 
ence is -001267. Find the less. 

(7) If the year is reckoned at 365^ days instead of 365-242264 
days, what will be the amount of error in 19 centuries ? 

(8) Express -4984 of a day in hours, minutes and seconds. 

(9) What fraction contains -125 -486 times 1 

(10) Of what number is -4 the 25th part ? 

(11) How many times can -0085 be subtracted from -18, and 
what will be over 1 

(12) How many times can-029.be taken out of -3786, and what 
will be over 1 

(13) How much must be subtracted from -710267875 to leave 
the largest multiple of .r000000046275 it contains? 

(14) Simplify (7*13 + 3-875) + (7-13 - 3875) + (713 x 3875) + 
(7-13 -f- 3-875). 

(15) Find the reciprocal of -64. 

(16) 72-315 X 1000, -001, ^, .^. . 

(17) 72-315-1000, -001, t^, .^. 

(18) Find the cost of 12*5 kilolitres ai 3-75 francs per litre. 

(19) Find the cost per metre if 437-75 metres cost 1805-71875 
i&ancs. 

• (20) Find the vidhie of X021875 + -375^ -# 4-75dL 

(21) Find the value of £-08 + •08«. + •09t?., and express the result 
as a decimal of £h 

(22) Add together XI -3625, -75 of 13^. 4c?., awd 4^ ^1 S-^^- 

B 2 
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By vulgar fractions and by decimal 
(9) 28^4-2, 3,4,5,8,68. . 
(10) 13-80; 429 -r 16000; 819? ^ 



lExri 

By vulgar fractions ar / 
(1) -0073-^ , i 

(3) 93f--2,-3,y/ 

(4) 417-143+ r^ i 

(6) 1708-4P 

(7) eA+/ 

(8) «* 

(9) y 

(10) 



[pan lit 

W of £1. 

vulgar fractionR. 
5 + 413. 



? 



J 



.,\}25 



.06 



^ myriametres, 
t7'35 kilometres, 
]7-35 hectometres. 



17*35 decimetres, 
17*35 centimetres, 
17*35 millimetres. 

» 0o\^ many square decimetres in a square metro, and how 
cubic centimetres in a cubic metre f 
^ (%9) Express 500 cubic metres as cubic yards, taking 1 metre =» 
59-57 inches. 

(30) Find o.CM. and l.c.m. of 64*09 and 7*395. 

(31) A siun of money is divided among three persons ; the first 
receives *375 of the whole, the second *6, and the third £2*125. 
rind it. 

(32) A does *375 of a piece of work in 2*25 days, and B does the 
remainder of it in 3*75 daysr How many such pieces of work would 
A and B together do in 12 days t 

(33) Find the value of the following: '175 tons + '195 cwt. ->- 
145 qr. + *15 lbs. + '2 oz. 

(34) If a gramme is 15*442 grains, and a metre 39*37 inches, 
how many grammes are there in 1000 grains, and how many metres 
in a mile ? 

/oK\ o- vr •002x1*75-5- '00007 

(35) Simphfy jj^j • 
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(36) Find the sum, difference, product and quotient (the greater 
iDcing divided by the less) of -016 and -02236. 

(37) Which is more, and by how much, £4999 or £'5 1 

(38) Find the cost of 1 milliep at f r. 1-75 per kilog. 

(39) Find the cost in English money per lb. av., if 950 grammes* 
cost fr. 21-23, and fr. 1 = d^d. 

(40) Express in English units : 7^ quintals, 580 kiloms., 85*6 
ares, 1437^ francs,t 570 litres. 

(41) Beckoning £1 = fr. 25*2215, find the value in French money 
of £450. 

Exercise XV. 

(1) Construct a similar table with -^ and with -^ 

(2) Estimate the difference between : 

a. j\ of 1 mile and '2941 of 1 mile. 

b. £|| and £-6842. 

Exercise XVL 

(1) Curtail to 5 places -430718, -OlO^OS, •430?9S. 

(2) „ to 4 places -6, -4, -27, -27, 4-Od, 40&. 

(3) „ to 7 places •&, -OS, -000&, -37d, -420, -350. 
(4) . „ 999-& to nearest integer. 

(5) Eeduce -^ to a decimal to 1, 2, 3 16 places. 

Exercise XVIL 
Simplify the following by vulgar fractions and by decimals : 

(^) tI + 6^T + ^U + lOOJ^ to 5 places. 

(2) 10^ + 9^^ + 6| + 8^ + 3|^ to 5 places. 

(3) 8f + 9| + 3^ + 6ff + 4^ + 10J| + 2|to5placos. 

(4) 8J + | + ii + 7A+14^-i + i| + ^to5places. 

(5) 8| + 7| + 2| + 9^ + ll^V - 10|| + 12^ to 5 places. 

(6) ^ of 18 + 1 of 1^^ to 4 places. 
b) tI - A to 5 places. 

(8) 13/^-33^ to 5 places. 

* 1 gramme =15-44 grains. f At 9\d. ^x. tt« 
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• (9) 8^ - 7^ to 5 places. 

(10) 7^ - i of 8^ to 6 places. 

(11) I of6J -J of 4 to 5 places. 

(12) 5J of 4i - 3i of 3i to 5 places. 

(13) i + f + i + A^ + ^ + Tt to ^places. 

By decimals only : 
(1*) A + -n- + 2^ + ¥Tt<*7place8. 
(16) TT~'nr ^ "^ places. 

(16) (JJ + J*)-(|>-|*)to7places. 

(17) i + J+i + J + J + | + 5 + J + ^ + ^ + VTto4p!aees. 

(18) (;; + J') + (i4 J4) to 4 places. 

(19) ■4l7 + 4-3l62 + ri-56 + 4-348flo 3 places. 

(20) -82461 + 43-7865 - 17-1764 to S places. 

(21) i + JL + — 1-_ + 1 + to 5 places. 

^ ' ' 8x3 3x3x3 3x3x3x3 . *^ 

(22) l+i + T + S-»--nr + ^+ ^"6 places. 

(23)l + l + i + 2-i^*2-^* + 278^^ toSplaces. 

(24) 16 X (i - (^5. -t-g^^-y-75j + 8^-11765 + *<=■)- lis to 
6 places. 

Exercise XTIH. 

(1) -S X l<^ 1000, 100000, to 3 places. 

(2) 4-72 X 10, 100, 1000000, to 4 places. 

, By vulgar fractions and by decimals to 6 places : 

(3) eg X 10, 100, 10000. 
{4) -^ X 10, 100, 10000. 
(5) ^ X 10000. 
(6)^x100. 
(7)t5W'<1000«'0. • 

Eseikhbb XIX 
By vulgar &actions and by decimals : 
(1) ^ X 7000 to 4 places. 
(2)^x300 
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(3) ^ X 80000 to 4 places. 

(4) A X 19000 

(5) ^ X 90000 „ 

(6) 53^ X 50 „ 

(7) ^ X 2000 

(8) *4 X 90000 „ 

(9) 3^ X 6000000 „ 

By decimals only : 

(10) 3-431 X 500 to 4^ places. 

(11) 416-71 X 4000 „ 

(12) -784x30000 „ 



i 



Exercise XX. 

By vulgar fractions and by decimals : 

(1) 43fJ X 259 to 4 places. (4) ^ x 3015 to 4 places. 

(2) ^ X 1043 „ (5) 10^ X 9500 „ 

(3) 1^^ X 3020 „ (6) 13^^ X 8432 „ 

Exercise XXT. (a). 

By vulgar fractions and by decimals^ correct to 5 places, find : 

(1) 32| X 1^ (4) 1^ X ,n^. 

(2) 7| X 3^. (5) 6528^7^ x 3794^1^. 

By decimals only, working each question in two ways, by making 
each factor multiplier and multiplicand in turn : 

(7) -03794 X 5-0084 to 5 places. 

(8) -1116 X 43-742853 to 8 places, 

(9) -9321875 x 4-2688 to 4 places. 

(10) -38 X -04125 to 3 places. 

(11) 1-48279 X -3 to 5 places. 

(12) 468-12 X 299-875 to the nearest integer. 

(13) The circumference of a circle is 3-14159265... times its dia- 
meter. Eind in miles to the nearest integer the circumference <sC 
the earth, reckoning the equatorial di&TLi^V^'c 1^*2X>\tcSl^^ 



I 
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(14) Find in miles to the nearest integer the polar diamete 
vhich is §^ of the equatorial diameter. 

(15) Find the diameter of the sun, ^hich ia 11206. ..times thi 
of the earth, correct to within 100 miles. 

EZEBCIBE XXL {b). 
Find continued product of : 

(1) 49-683 X 11-4302 x -01 to 4 places. 

(2) Jf X -OlO? X Jl X -04 to 6 places. 

(3) 2857-64 X 7^ X 12^ x ^^ to 3 places. 

(4) 17-812 X 500014 X U X -001 to 4 places. 
(6) -0593 X -0693 X -0693 to 8 places. 

(6) -0806 X -0S06 X -0806 x -0806 x -0806 x -0806 to 9 places 

EZEROIBB XXII. 

(1) 743-681-=- 10, 1000, lOOOOOO, to 8 places. 

(2) 8-3?-!-40to 5 places. 

(3) 74 ^36000 to 6 places. 

(4) -63-^30 to 8 places. 

(5) -726 -^4-31 to 5 places. 

(6) -H-f. -0007 to 4 places. 

(7) 47-346^ -01, -001, -00001, to 5 places. 

(8) -05^.630 to 10 places. 

(9) -28473-- -00761 to 4 placoa 

(10) -581 -=--0009 to 5 places. 

(11) ■37lJ-=--028to6pUces. 

(12) 2-6-=-2-6to5placo8. 

(13) -001-^44 to 6 places. 

(14) 6-587^19, 1900, to 7 placea 

(15) 6-68? .^-19, 1-9, 19, to 7 places. 

(16) 6-587 -^ 4-35, 8100, to 9 places. 

(17) 6-6874-4-35, 8100, 4350, -81, to 10 places. 

(18) .638461-;- 1-86 to 3 places. 

(19) -638461 -i- 36, 360, -0036, to 6 places. 

(20) -638461 + 45, 4-5, -45, 45000, to 8 places. 

(21) ■OI-!-48007-8 to 5 places. 
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Exercise XXIII. (a). 

(1) 862 -r- 41-8174 to 4 places. 

(2) 437 -r- 215-253 to 3 places. 

(3) 6-r -1573 to 3 places. 

(4) -726 -^ 0473 to 4 places. 

(5) -00416 4- -083 to 5 places. 

(6) 1 -f. -1234 to 6 places. 

(7) 54-5-000371 to the nearest unit. 

(8) •7283.r-4-562to5places. 

(9) -461538^-638461 to 6 places. 

(10) -0053 ^ 72654 to 8 places. 

(11) -3-^-142851 to 6 places. 

By vulgar fractions and by decimals, correct to 5 places, find : 

/lOXl. 1. 4.8. 4.3.^.1. 1 .1.8.4. 2.4.1.7. 

\^^/ "s^TTf ir"^T> ir~y^ ••t^ tt'^'S} T^Tf a^ir^ t~*> 
•042-^; ^^-042. 

(13) If the length of the year be reckoned at 365^ days, instead 
of its true length, 365-242264 days, in what time will the error 
amount to 1 1 days, also to 2-3 days ? 

Exercise XXIIL (b). 
Simplify : 

^^^ ^19S to 4 places. 

,^v -00745 X -6705 X 'OM X -01 . - , 

<^) H5? to 7 places. 

.«. 7-12 X etoS X 60-166 X -01 ^ „ , 

<^> 10570570-576 ^ 7 P^^^^^ 

(4j 4S6-6875xyj5xij|to4places. 

(5) ^328-7125 x^3-4SSxH to 4 places. 

Exercise XXIV. 

(1) Find the sum of 1, 2, 3, &c., to 1000 terms. 

(2) Find the seventieth odd number. 



68 EXERCISB BOOK. [PART IIL 

(3) Find the sum of 100 terms of 1^ 3, 5, &c 

(4) „ 60 „ 3|,4|,6,&a 

(5) „ 75 „ • -16, -18, % &C. 

(6) Find the eightieth term of 2-5, 2*75, 3, &c. 

(7) If I invest in a Building Society 10a a month for the 1st 
year, XI a month for the 2nd year, £l. 10^ a month for the 3rd 
year, and so on, what will be my payment in the 10th year, and 
how much shall I have invested altogether at the end of the 10th 
year? 

(8) If a stone fall through 16*1 ft. in the 1st second of time, 
48*3 ft. in the 2nd second, 80*5 ft. in the 3rd second, and so on, 
how deep will be the shaft of a mine where a stone takes 7 seconds 
to reach the bottom ? 

(9) Prove that in a descending series Z = a-(»— 1) x c^, and, as 
before, « = (a + l)x ^, 

EXEBOISB XXV* 

Sum the series : 

(1) 1> 3, 9, &c., to 8 terms. 

(2) -001, -01, -1, &c., to 10 terms. 

(3) 5, 52, 5^, &c., to 5 terms. 

(4) 1, 105, 105 X 1*05, &c., to 6 terms, correct to 4 places. 

Exercise XXVL 
Sum the series : 

(1) 1, 1^, -y, &c., to 8 terms. 

(2) 1, ^y ^a, &c., to 5 terms. 

(3) 1000, 100, 10, &c., to 10 terms. 

(4) 3, -3, -03, &c, to 10 terms. 

Exercise XXVII. 
Find the limits of : 

(1) l+| + |2 + &c. (4) 64 + 8 + 1 + &C. 

(2) 3^ + ^ + ^^Ssc (5) •5 + -25 + *125 + &a 

(3) 32 + 3 + J + &C (6) 20 + 6| + 2f + &c. 



^ 
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Exercise XXVIIL 

Find the limits of the following : 

(1) -3. (7) -21. (13) -142857. " 

(2) -t. (8) -72. (14) -857142. 

(3) -I. (9) -136. (15) -428571. 

(4) ± (10) -234. (16) -153846. 

(5) -6. (11) -024. (17) -1441. 

(6) •&. (12) -074. (18) -0243&. 

• 

Exercise XXIX. 
Eind the limits of : 

(1) -OS. (3) -OOSft. (5) -001221$. 

(2) -072. (4) -0036. (6) -OOOOd. 

Exercise XXX. 

Find the limits of the following : 

(1) -136. (5) -0472. (9) •225&. 

(2) -627. (6) -06663. (10) -583. 

(3) -472. (7) •228&. (11) -416. 

(4) -472. (8) -225&. (12) -0016. 



(19) -01369863. 

(20) -079366. 

(21) -00287. 

(22) -01098&. 

(23) -04212. 

(24) •00025&. 



<7) -OOlOS. 
(8) -OOOOlOS. 



(13) -916. 

(14) -083. 

(15) -83. 

(16) -583. 



Exercise XXXI. 
Make a table of every sixpence from 6d. to Ids. 6cf. 

Exercise XXXIL 
Make a table of every farthing from ^d, to 6d. 

Exercise XXXIII. 
Decimalize : 

(1) Ss. 6d.y 178. 6c?., 13^. 6c?., 4«. 6d, 1^. 6d. 

(2) Us. ^d., Us. 3d, 19^. 3d.y 15s. 9d,, ISs. 9d, la. 9d. 

(3) 14& 5ld., Us. 10^., 18s. l^d,, 3s. ll^i; 



(4) 8d., IQd., 7d., SJd., U U., la. U. 

(5) 13*. 6ii, 17s. lOid., 15*. 9^., 13<. ^d., U ll^d., ^., \ 
\d., 17a. OJd., lis. OJrf., 12s. OJd. 

ExEReiSE XXXIV. 

Head off the cost of 10, 100, 1000, 10000, 100000, 10000 
articba at r 

(1) 8.. Cd. (9) 4». 8|d. 

(2) 9«. Sji (10) 5x. lOJd 

(3) £2. 17«. i\d. (11) 6«. 4(i. 

(4) ^3. 1». SJA (12) U 5\d. 

(5) 16* 3}-/. (13) 4s. 2rf. 

(6) £4. 13s. 3Jti (14) 6«. Id: 

(7) 2* 7id. (15) 8s. OJA 

(8) 3s. Id. (16) 12. Q\d. 

EXEBCISE XXXV. 



(1) 3562 articles at 15». &\d. each. 

(2) 6019 „ £1. 2«. lOd. each. 

(3) 7038 „ X3. 14s. 2Jrf. each. 

(4) 269 „ 3s. IQld. each. 

(5) 5966 „ £,1. 16*. M. each. 

(6) 2469 „ £1. 10s. lOJrf. each. 

(7) 9004 „ £.2. 7s. 6^. each. 

(8) 5040 „ 7s. ll^d. each. 

(9) 10010 „ la. SJd. each. 
(10) 5039 , Zs.1id. each. 



(1) 843$ articles at £3. 16». 8Jd. each. 

(2) 20471 „ £1. 17s. 2|d. each. 

(3) 3195S- „ £2. 2s. 2J^ each. 

(4) 9843 doz. and 5 articlea at 3«. 2^^: per dozen. 

(5) 7054 doi and 11 „ £1. 9s. lOrf. per dozen. 

(6) 2437 dot and 7 „ £2. 13». ^\d. per duzon. 
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(7) 5 years and 7 months at £31. 11«. 6d. a year. 

(8) 10 years and 5 months at £9. 17& Bd, a year. 

(9) 17 years and 11 months at £10. lOs. lOd. a year. 

(10) £1870. 16«. Sd. at 7s. d^d. in the £. 

(11) £497. 10& id. at 16«: 7^^ in the £. 

IIL 

(1) 2473|| articles at £6. 5^. 8e/. each. 

(2) 6494 >» '^^' ^^^* ^^' ^<^^- 

(3) 4037^»x »f ^2. 11*. 8|(?. each. 

(4) 963^ „ £8. 7a lOcf. each. 
(6) 2583^ » £3. 3«. ll^c^. each. 

(6) 7211^ ^ £1. 18#. 7^. each. 

(7) 2046W » ^2. 2& 9^. each. 

(8) 47741 „ £4. 9a Sd. each. 

(9) 700700-07 „ £10. bs. 7d. each. 
(10) 843594f „ 6^. each. 

EXEROISB XXXYI. 

(1) 28493 lbs. of raw cotton at 9\id. 

(2) 97058 » 1a Old. 

(3) 247963 „ Ui^d. 

(4) 519766 lbs. of waste cotton at lf|^. 



(5) 27964 


»> 


Hd. 


(6) 24572 


n 


^d. 


(7) 24572 


>f 


2|^. 


(8) 967458 


»> 




(9) 1000000 


n 


l^. 


(10) 257683 


n 


2^. 


(11) 489573 


» 


4|J^. 


(12) 359087 


91 


Ul|^ 



ExBBOisB XXXVIL 
Work by decimals Exercise XX. in Pari I» 
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Exercise XXXVIIt 
Pind the' cost of : .' ^ 

(1) 43 tons, 17 cwt, at £5, &8, 3d. per ton. 

(2) 457 tons, 9 cwt., at £7. 10a lOd. per ton. 
. (3) 8 tons, 1 cwt., at £1. 9*. i^. per ton. 

(4) 9 tons, 8 cwt., 1 qr., at 16^ 8|e?. per ton. 

(5) 6 tons, 13 cwt., 2 qrs., at 17«. 9d. per ton. 

(6) 7 tons, 5 cwt., 3 qrs., at 12^ 5d. per ton. 

(7) 4 tons, 4 cwt., 1 qr., 7 lbs., at £43. 12a 6d. per ton. 

(8) 12 tons, 2 cwt., 2 qrs., 14 lbs., at £52. 10& per ton. 

(9) 23 tons, 3 cwt., 3 qrs., 21 lbs., at £24. 10a lOd. per tonl 
(10) 16 cwt., 1 qr., 14 lbs., at £18. 17«. 4d per ton. 



Exercise XXXIX. 

Find the cost of : 

(1) 18 tons, 9 cwt., 1 qr., 16 lbs., at £3. 10*. id. per ton. 

(2) 23 tons, cwt., 2 qrs., 20 lb&, at £5. is, 7j^d. per ton. 

(3) 93 tons, 7 cwt., 3 qrs., 8 lbs., at £6. ISs. Sd, per ton. 

(4) 7 tons, 5 cwt., 1 qr., 21 lbs., at £10. 4«. per ton. 

(5) 86 tons, 11 cwt., 2 qrs., 11 lbs., at £51. 17a 4^d per ton. 

(6) 17 cwt., 3 qrs., 26 lbs., at £9. 12a lOd. per ton. 

(7) 3 tons, 3 cwt., 3 qrs., 3 lbs., at £3. 3a 3d, per ton. 

(8) 2 tons, 14 cwt., 1 qr., 7 lbs., at £2. 14*. 3|d per ton. 

(9) 5 cwt., 9 lbs., at £16. 16a per ton. 
(10) 4 tons, 1 qr., at £2. 5$. Sd, per ton. 

Exercise XL. 

Find the cost of : 

(1) 4 cwt, 1 qr., 17 l^w., at £3. 3a per cw^ 

(2) 3 qrs., 19 lbs., at £7. 8*. id, per cwt. 

(3) 1 ton, 7 cwt., 3 qrs.,. 94 lbs., ^t.£10, 12a Sd, per cwt. 

(4) 3 cwt., 2 qrs., 16 lbs., at £3. 7a Sd. per cwt 

(5) 9 tons, 5 ewt>4li6LlbB.,.atl2Asper cwt- 
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(6) 45 tons, 1 qr., 9 lbs., at £2. 7*. lOdL per cwt. 

(7) 3 toBS, 2 qrs., 8 lbs., at £5, 7a 4d per cwt. 

(8) 3 cwi, 3 qrs.,. 12 lbs., at £1. ie. lid. per cwt 

(9) 15 tons, 15 cwt, 1 qr., 20 lbs., at ^10. 10^ per cwt 



Exercise XLL 
Find the cost of : 

(1) 3 qrs., 17 lbs., 6 oz., at 38. Sd. per lb. 

(2) 4 lbs., 14 oz., at £1. 17*. 6d. per lb. 

(3) 9 oz., at £2. 15& id. per lb. 

(4) 15 lbs., 15 oz., at £6. 4«. 10J<f. per lb. 

(5) 1 cwt, 10 lbs., 6 oz., at ISs. 7^d. per lb. 
,{6) 9 lbs., 8 oz., at £2. 14f. lid. per lb. 

Exercise XLIt 

(1) Find the cost of 17 lbs., 9 oz., 15 dwts., at £8. is. lid. per lb. 

(2) „ 9 lbs., 6 oz., 19 dwts., at £4. 19*. i^d. per lb. 

(3) „ I Ib.s 7 oz., 15 dwts.j 20 grs., at £3. 17«. 

10^. per oz. 

(4) ,, 8 oz., 1 1 dwts.^ 17 grs., at £1 . 1 is. I Od. per oz. 

(5) „ 10 oz., 10 dwts., 10 J grs., at £7. 11*. 4c?. per oz. 

(6) „ 4 lbs., 1 1 oz., 11 dwts., 1 1^ grs., at £10. 10*. 

per oz. 

Exercise XLIIL 

(1) Find the cost of 15 gals., 3 qts., 1 pi, 3 gills, at lO^d. per 

gal. 

(2) „ 2 qts.,: 1 pt, 1 gill, at. 1*. i^d. per gal. 

(3) „ 29 gals., 1 qt,.:X pt, 2 gills, at 2s. lO^d. 

per gal. . i 

(4) „ .428 qrs., 3 bus.^ 2 peeks, at £2. .13*. Qd. 

per qr, ■'^.■, . 

W ^ '. *» V , .6).7qrs.,4;hiK., 3pedw,.ftt£l.c3d. 9(fiporqr.^ 
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Exercise XLIY. 

(1) Find the value of 7 chains, 3| links, at Ss, lO^cf. per chain. 

(2) ,, 49 chains, 18^ links, at 16«. 5^cL per chain. 

(3) „ 356 chains, 59^ links, at £2 . 1 is. Sd. per chain. 

(4) „ 315 miles, 6 fur., at £768. 15#. per mUe. 

(5) „ 19 yds., 2 ft., 8 in., at 7s. S^d. per yd. 

(6) M 43 yds., 1 ft, 11 in., at 28. 5|<2. per yd. 

(7) „ 1 mile, 4 fur., 77 yds., at £100 per niile. 

(8) ^ 5 miles, 5 fur., 50 yds., at £20. 8s. per mile. 

Exercise XLY. 

(t) Find the cost of a close of 37 acres, 3 roods, 25 poles, at 

£42. lOs. per acre. 

(2) n field of 19 acres, 1 rood, 35 poles, at £57. 

15<. per acre. 

(3) f^ fiirm of 368 acres, 2 roods, 30 poles, at 

£41. 15^. per acre. 

(4) I bought 1572 acres, 1| roods, at £37. 178. 6d. per acre, and 
of it sold of the best land 419 acres, 3^ roods, at £47. 68. an acre; 
how much an acre did the remainder stand me in 1 

Exercise XLYL 

Work, Part IL, Ex. LI., Nos. 4, 7, 17, 18, 19, 20, 21, 22, 23, 24, 
25, 26, 28, 29, 53, 54. 

Exercise XLVIL 

(1) Find the insurance on £560 at 2J %. 

(2) Find the insurance on £712. 10& Sd. at 3| %. 

(3) Find 5| % on £77. 7s. 7d. 

(4) Find the brokerage on 750 guineas at 1^ %. 

(5) Find the brokerage on 4593 doz. at 5^. lO^d. per doz. at |-/^ 

(6) Find the commission on £2595 at 2^ %. 

(7) Find the premium of fire insurance on £1550 at 3#. 44. %• 
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(8) Find the profit realized on £1470 at 12| %. 

(9) Find the loss on goods bought for £370 and sold at a loss of 

(10) Goods bought for £275. 13*. lOd. are sold at a profit of 
15| %. What were they sold for ? 

(11) 17,500 dozen handkerchiefs vrere bought at is, 4^it per 
dozen, and sold at a profit of 17 J %. How much were they sold for ? 

(12) A population of 357,600 increased 3|^ % in a certain year; 
the deaths were 1 1,920. Find the number of births. 

Exercise XLVIII. 
I. 



(2) 


n 


99 


£350 „ 5 „ 2 %. 


(3) 


19 


99 


£765 „ 1^ „ 2f %. 


(4) 


99 


99 


£548. 16*. 3d for 9 months at 4| %. 


(5) 


99 


99 


£3456.17«.6dfor4J ,, 3f %. 


(6) 


99 


99 


£279. 12*. lOd for 6 „ 4| %. 


(1) 


Find the interest 


II. 
on £37. 18*. 9d. at 2| % for 47 days. 


<2) 


99 


99 


£143. 10*. Sd. at 4| % for 100 days. 


(3) 


99 


99 


£75! 16*. at 6J % for 42 days. 


(4) 


99 


99 


1000 guineas at 5 % for 12 days. 


(5) 


99 


99 


£10490 at 4J % for 80 days. 


(C) 


99 


99 


£876. 13*. id. at 3f % for 146 day«. 


0) 


Find the interest 


III. 
on £1745. 12*. Sd. at £12. 15*. Sd. % for 








130 days. 


(2) 


95 


M 


£2495. 17*. id. at £13. 16*. lOd. % for 
67 days. 


(3) 


n 


99 


£65. 4*. lOd. at £5. 1*. 7\d. % for 
91 days. 


(0 


99 


99 


£147. 16*. 6d at £7. 12*, lO^d. % for 
39 d^ys. 



J 
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(5) Find tho interest on £439. 10*. M. at £9. 8s. 5d. % i 
: 117 days. 

(6) „ „ £455. 5H. 5d. at £8. 15b. 5fd. % I 

19 days. 

IV. 
, , Find the amount on : 
■ (1) ' £1483. 17s. id. for 1 year, 5 months, at 6^ %. 

(2) £1517. 16a. 2|d. for 4 years, 8 months, at 5 %. 

(3) £2045. 3a. IQd. for 76 days at 3f %. 

(4) £439. lis. 5rf. for 91 days at 4§ %. 

(5) £254. 8s. Td. for 145 days at £5. 8«. lljd %. 

(6) £7777. 7s. 7d. for 77 days at £7. 7s. 7d. %. 

T. 
Find the interest for 1 minute on the national debt, £730,000,0( 
at 3 % per annum. 



s XLIX. 

• (1) If goods are bought for £413 and sold for £500, what 
the gain % ) 

(2) If the gooda had been sold for £400, ivhat Trould hare bei 
the loss % 1 ■ 

(3) On the breaking out of the war of 1870, the marine ina 
mnco of certain goods was raised from 2 to 5|- %, making a difft 
ence of £140 in the premium to be paid. Find tho value of t. 
goods. 

(4)/A Iwught a horse for £40, and sold it to B at a profit 
8| % ; B sold it at a loss of 7f % to C. What did C pay for t 
Ifoi'se.) 

(3) What would C have pud if B had made 7f % profit) 

(6) I bought French jewellery for ft. 7490, and paid an impc 
duty of 15 % ad valorem; I^old it for £420. Find my gain or Ic 
%, reckoning the £ fit fr. 25-22. 

(7) If 3| tons of sulphur ^le required to make 31 tons, 5 cwt. 
gunpowder, w^t is the percentage of sulphnr in gunpowder t 

' When not otherwlM itated, find to 3 places. 
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(8) At what rate will the brokerage on £1720. IQs. 8d, amount 
to £6. 9«. Ofd ? 

(9) On what sum will the brokerage at | % amount to £10. 15*. ? 

(10) In a school of 80 children 17^ % are girls. Find the number 
of boys. 

(11) Pind the rates to be paid on a house rented at 60 guineas 
and rated at 85 % of the rent, paying Is, 3 Jc2. in the £. 

(12) The total number of prisoners in a certain county was 493, 
of whom ^ were males. The number of male prisoners in the 
followiDg year was 272, and that of females 108^ % of the former 
number. Find the total increase or decrease %. 

(13) This year the number of out-door and in-door patients of a 
hospital were 1575 and 333 respectively; in the previous year the 
former were '96 of this year's number, and the total was 1870. 
Find to one place the increase or decrease % of the in-door patients. 

(14) A certain grocer's weekly business is as follows : 

Goods. Cost price. Selling price. 

5 cwt. of raw sugar @ ZQs, per cwt. @ Ad, per lb. 
2i „ loaf sugar „ 44». „ „ S^d. „ 

^ ,, coffee f, Sis, ,, „ l^. 6d, ,| 

which loses 20 % in roasting, and costs farther 
. Bd, per lb. duty and 2«. 6d per cwt. roasting. 

40 lbs. of tea ,, 29. 8d per Ibw ,, Zs.id, „ 

i cwt. of rice „ 268, p6r cwt. „ '^<^* ' »» 

10 lbs. of cocoa „ Is, Id. per lb. „ Is, Ad, „ 

15 „ ,, „ 6|rf. „ „ 8d, ,, 

Sundries £19. 12«. £25. Ss, Qd. 

Find (a) the weekly profit realized; (h) the gain or loss % on each 
article ; (c) the total gain %. 

(15) If an investment of £91. 17^. 6c?. yield me ^£3.10^. per 

annum, what percentage do I giet 1 

• "' . ■ . .'>.-.■•''•■■• ■ 

Exercise L. 

(1) In what time will the interest oh £i^S, lOs, amount to 
£1, 17s, ll^d,a,t5%1 ' ■ . 

(2) In what time will the interest on. 's£368; -iBs, id: amount to 
£15 at £6. 13«. lOi. %? 

e2 
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(3) In what time will a principal of i£360 amount to 400 guineas 
at5%1 

(4) At what rate will the interest on £15 in i^ months amount 
to 78. 10^. » 

(5) What principal will, at £i, 18«. M, %, yield 500 guineas a 
year ? 

(6) In 2 years, 53 days, a principal of £1000 amounted to £1200. 
Find the rate charged. 

(7) What sum will, at 8f %, yield 19 guineas interest in 3 months? 

(8) Find x in each of the following : 

Principal Bate %. Time. Interest. 

a, £465, 3|, 47 days, ss, 

h. £xy £4. 17^., 1 yr., 4 mos., £70. 14«. 7c?. 

c. £24,000 «, 1 year, £900. 

d. £230. 17& 3d, 2|, x, £3. fii. 8c2. 



Exercise LL 

(1) Find the present value of: 

a, £427. 10«. 6(^., discounted at 3|^ %, duo in 3 months. 

I. £6359. 18«. 4c;. „ 4f %, „ 4 j, 

c. £794. lli^. „ 5 %, „ 6 „ 

<£. £82. 13^. 4d „ 5f %; „ 70 days. 

e. £445. lOiJ. „ 3J %, „ 94 „ 

/. £1250 „ £2. 17ft 8e?. %, due in 114 daya. 

(2) Find the discount on a bill of : 

a. £700, due March 5-r— 8, discounted January 4, at 5 %. 
h. £376, due August 20—23, discounted May 11, at 4 J %. 

c. £40. 10ft ^d,y due September 30 — October 3, discounted Sep- 
tember 17, at 3 J %. 

d. £461. 3ft ^dj due October 9—12, discounted May 5, at 1\ %. 

(3) Find the present value of a bill of : 

a. £629. 12ft| drawn May 11, at 3 months, discounted June 2, at 
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b. £485. 19^. 3^., drawn July 31/ at 4 months, discounted JSTo- 
▼emberll, at8^%. 

c, £37 L 168, f drawn March 10, at 90 days, discounted April 1, 

at 6f %. 

(4) Find the difference between simple interest and discount on : 
a. £760 at 3f % for 68 days. 
I. £1848. 10«. 10c?. at 4f % for 80 days. 
c. £2466. 13«. 4d at 5| % for 99 days. 

EXEBOISE LIL 

(1) If by selling an article at £1. Is. M. a pound I gain 16 %, 
wliat was the prime cost ? 

(2) I bought 100 gallons of brandy at 17«. 6d. per gallon ; 9^ 
gallons are lost by leakage; the remainder is put into bottles holding 
1^ pints ; at what price per bottle must it be sold so as to gain 
18^%? 

(3) For how much should goods worth £635 be insured at 2^ % 
to recover the value of goods and premium ? 

(4) Also goods worth £100 at 5% 1 

(5) „ £67. 10*. at 4 % ? 

(6) Goods bought at £2. 5*. lOd, per cwt. are sold at £2. 14*. ld» ; 
what is the gain per cent. 1 

(7) Of goods worth £1000, one-third is sold at a profit of 15 % ; 
for how much must the remainder be sold to gain 20 % on the 
whole 1 

(8) I bought sugar at £1. 18*. 6d. per cwt.; at how much per lb. 
must I sell it to lose 4 % ? (To be worked accurately.) 

(9) If by selling wine at 15*. a gallon I lose 10 %, at what pripo 
must I sell it to gain 15 % 1 

4 

(10) A person buys coffee at £5. 12$. 6d, per cwt., and chicory at 
£2. 5*. 6d,y and mixes them in the proportion of 2 of chicory to 6 
of coffeo. He retails the mixture at 1*. 3d, per lb. ; what is his 
gain or loss % 1 

* ThiB will be dae Norember 80 — December S. 
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(11) I bought 4 cwt of sugar at 4df. per lb., and 7 cwt. at 5d. 
per lb, ; .at how much, per lb. must I sell the mixture to gain 20 % t 

(12) A bought 150 eggs at 2 a penny, and 150 at 3 a penny ; he 
sold them all at 5 for 2d, How much % did he gain or lose 1 

(13) I bought 580 metres of silk at 6*65 fr. per metre, and sold 
300 yards at 6s. 9^. per yard, and the remainder at 7^. per yard ; 
find the gain or loss %, reckoning 1 metre = 39 '37 in., and £1 = 
25-22 fr. 

(14) If apples are bought at 4 for 1^., how many should be sold 
for 3|d to gain 75 %1 

(15). I bought a Geneva watch and paid duty at the rate of 10 %. 
I sold the watch for £21, making a profit of 15 % on my wholo 
outlay. Find the original cost in francs at 9^d, each. 

Exercise LIIL 

(1) Find the compound interest on : 

a, £5S5 for 2 years, reckoned quarterly, at 4 % per annum. 

b, £1000 for 10 years at 5 %, reckoned yearly. 

c, £60 at 5 % for 1 year, reckoned monthly. 

d, £145. 17*. 6d, for 2 J years at 3 J %, reckoned half-yearly. 

e, £624. 125. 8d for 5 years at 3| %, reckoned yearly. 

/. £815. 13«. 9d at £2. I7fi. 9d. % for 3 years, reckoned half- 
yearly. 

(2) Find the difference between simple and compound, interest 
reckoned half-yearly, on £850 for 3 years at 5J % per annum. 

(3) Find the difference between simple and compound interest 
reckoned yearly, on £738. 15^. at 4| % per annum, for 4 years. 

(4) Find the compound interest reckoned (a) yearly, (h) half- 
yearly, and (c) quarterly, on £1000 for 3 years at 4 % per annum. 

Exercise , LIV. 

What sum of money will amount to : 

a. £500 at 5 % per annum compound interest, reckoned yearly, 

in 4 years ? 
h. £750, at 4 %, reckoned six-monthly, in 2^ years 1 
c» 2000 guineas at 3 J %, in 5 years, reckoned yearly? 
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Exercise LV. 

(1) How much stock can be bought for co84:50 at 93J ? 

(2) ,v „ £748. 16*. at89|? 

(8) "What will be realized by selling out £350 Consols at 91 J ? , 
(4) n ,y £68. 4:8, Qd, Consols at 

87|? 

Exercise LVI. 

!Find the sum to be paid for : 

(1) £8350 Three per cent. Consols, at 94^, brokerage J. 

(2) £746. 185. Qd. Three per cent Consols, at 91|^, brokerage ^ - 

(3) £844. is. M. Three per cent. Consols, at 89 J, brokerage ^. 

(4) £768. 176*. lid. Three per cent. Consols, at 88, brokerage ^. 

What will be realized by selling out : 

(5) £600 Three per cent. Consols, at 90, brokerage ^, 

(6) £937. 125. lid. Three per cent. Consols, at 90 J, brokerage J. 

(7) £666. 13s. id. Three per cent. Consols, at 86f, brokerage ^-. 

(8) £27468. 10^. Three per cent. Consols, at 9 1|^, brokerage -^. 



Exercise LVII. 

(1) If the English 3 per cent, funded debt amounts to £723,1 20,000, 
find the diminution of its value in the market caused by the out- 
break of the German-French war in 1870. Quoted 92-| on June 22, 
and 88f August 5th. 

(2) Find the profit or loss on each of the following operations 
(brokerage ^ % on each transaction) : 



Stock. 


Bought in at 


Sold out at 


a, £80,000, 


9 If. 


90.. 


b. £17,500, 


88^, 


89i. 


c. £51,600, 


86i, 


89^. 


d, fr. 30,000, 


65-75, 


67-35. 
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Exercise LVIII. 

(1) What yearly income will be derived from £895 invested in 
the 5 per cents, at 105 1 

(2) What yearly income is derived from the investment of £10,000 
in the 3 per cent. Consols at 91^ ) 

(3) Find the yearly income derived from investing £750 in the 
5 per cent Austrian Metalliques at 48|. 

(4) How much must I invest in the 4 per cents, at 93 1 to realize 
a yearly income of £120 ) 

(5) How much must be invested in the 3|- per cents, at 87 f to 
realize a six-morithly dividend of £75 1 

(6) Work the above five sums, allowing J % brokerage. 

(7) Find the yearly rate of interest obtained from the following 
investments : 

a. Consols 3 per cent, at 88|. 

b. French Eentes 3 per cent, at 66*90. 

c. Prussian 5 per cent, at 88. 

d. Eussian 4^ per cent, at 86. 

e. Turkish 6 per cent. (1854) at 81^. 
/. Turkish 5 per cent. (1865) at 38J. 



Exercise LIX. 

(1) Which of the following pairs is the more profitable investment : 
a. 4 per cents, at 95, and 3| per cents, at 84. 

h. 3| „ 67i,and4 „ 81|. 

c. 5 J „ 110^, and 3 „ 67f. 

(2) Find the differences in income, supposing £584. 10^;. were 
invested in each of the pairs in (1). . 

(3) Find the difference in income between investing £1500 in the 
3 per cent. Consols at 88^, and in 12| per cent. Bank stock at 185|^, 
hrokemge J, 
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Exercise LX. 

(1) Find the price of U % to equal the 3J % at 88|. 

(2) „ 3| „ 4 „ 92^. 

(3) „ 4 n 5 „ lOOf. 
(^) „ H „ 3^ „ 68f. 
(5) What should the 5 % bo when the 3 % are at 89|9 
(G) „ 3| „ 5i „ par? 



Exercise LXI. 

Find the alteration in the amount of stock held, the income 
derived and the o*ate %, if the following transfers are effected : 
Amount transferred from at to at 

(1) ^£7850, 3| %, 66-90, 5 %, 90. 

(2) £5465, 4f „ 90|, 2^ „ 47i. 

(3) £690, 3 „ 76i, 4 „ 82f. 

(4) £3667. Us. I0d.y 3 „ 88, 3^ „ par. 

(5) £1487. lU. 8^., 3i „ 90, 6J „ 180. 

(6) 10,000 guineas, 3 % Consols, 88|, 5 % Italians at 46j. 



Exercise LXIL 

(1) Find the six-monthly dividend derived from investing 1000 
guineas in £50 railway shares at par, yielding 3^ per cent, per annum. 

(2) Find the price per cent, of mining shares issued at £15 and 
sold at 2^ discount. 

(3) Find the rate of interest on shares, £35 paid up, yielding a 
half-yearly dividend of £^. 14*. 

(4) Find the rates of interest obtained by investing in the fol* 
lowing railway shares : 

a. London and North Western, quoted at 124^^, paying 6 % per an. 

b. Midland, „ 124, „ 6i% „ 

c. Great Western, „ 67f, „ 3^% „ 

d. South Eastern, „ 67, „ 2|% „ 
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(5) rind the yearly income derived from the investment of 
every £100 in the Austrian 5 per cents, at 48*55, deducting 16 % 
income tax. 

(6) I invested £1450 in the 3 per cents, at 88|, and sold but 
when they had risen 2 J %. What was my gain ? 

(7) How much stock must I sell out of the 3^ per cents, at 81|- 
to enable me to buy £5000 4 per cent, stock at 94|^, brokerage |- in 
each transaction 9 

(8) What is the price of stock if £8000 stock can be bought for 
£5830 ] 

(9) My half-yearly dividend from the 3 per cents, is £247. 10». 
How mutjh stock do I hold, and what shall I realize by selling out 
at 89^, brokerage ^ ? 

(10) How much stock must I sell out from the 4 per cents, at 
96|- to raise a sufficient suin for discounting a bill for £1000, duo 
52 days hence and discounted at 5^ % ? 

(11) Find th6 yearly income derived from investing a legacy of 
£4583. lOs. in the 3 per cent. Consols at 9 If, allowing for legacy- 
duty 5 %, brokerage |- %, deducting an income tax of 5d, in the £. 

(12) I invested £1460 in the 4|- per cents, at lOOJ, and sold 
when they had fallen, losing £100, inclusive of the double broker- 
age. Find the selling price. 

(13) What would this selling price have been if I had cleared 
£100? 

(14) I bought Jan. 1st, £5000 Consols at 92|; I'sold Feb. 10th,- 
£1500 of this stock at 93J, March' 12th, £2000 at 93, and the 
remainder April 1, at 92|, brokerage |^ % on each transfer. Find* 
my total gain or loss, supposing that I could have made 5 % per 
annum by other investments. 

(15) I invested £2460 in the 3 per cents, at 90|, with |- % broker- 
age ; on their falling to 87 J, I sold out, paying again ^ % brokerage, 
and put my money out on a mortgage at 4^ %. Find the alteration 
in my capital and in my yearly income, 

(16) I bought £5000 stock at 88J. At what price must I sell 
j^^ gain £1001 
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(17) If I buy at 85, at what price must I sell to make 12 J % 
profit, brokerage |- on eacb transaction ? 

(18) I invested money in the 3 per cents, at 75f , and after draw- 
ing half a year's dividend, I sold out at a rise of 1^ %, increasing 
my capital altogether by £91. 2^. 6c?. How much did I originally 
invest ? 

(19) I invested in the 3 per cents, at 89^, brokerage ^. How 
much stock did I purchase, and what was the broker's commission, 
if I paid for investment and commission £410 ? 

(20) The issue price of certain railway shares was £50, to be 
paid in five instalments of £10 each, the first payment on applica- 
tion. After a "call" or second payment. of £10, the shares stood at 
£1 per share premium. I then invested £756, and after paying a 
further call of £10, a dividend was declared of 8^ % per annum on 
the paid-up capital. Wha^t is the amount of my dividend, and what 
interest do I get for my money ? 

(21) A friend lent me £475- at 4 % j but to raise the money he 
sold out 3 per cent. Consols when they were at 87f (brokerage |^). 
I kept the money three months, and meanwhile the funds rose to 
91^. How much have I to pay my friend to cover the interest and 
to replace the stock he previously held (brokerage again |^) 1 

Exercise LXIII. 

Find square roots of : 

(1) 4. («) 289. (15) 285970396644. 

(2) 49. (9) 3249. (16). 501264. 

(3) 100. (10) 15129. (17) 1607448649. 

(4) 900. (11) 582169. (18) 41605800625. 

(5) 160000. (12) 61009. (19) 9610000. 

(6) 25000000. (13) 956484. (20) 123454321, 

(7) 169. (14) 68492176. (21) 2892816758847744. 

(22) A general arranges 8649 men in a solid square ; how many 
men are there in each line 1 ' 

(23) What is the length of the side of a square fiel4 10 acres in 
extent? 
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Exercise LXIY, 

(1) A miser wished to arrange 5000 sovereigns in a square. 
What would be the length of each side, and how many sovereigns 
would be over 1 

(2) How many more sovereigns would he want to have one more 
sovereign in each side of the square ? 

(3) What must be subtracted from each of the following numbers 
to leave for remainder the greatest square each contains : 8000, 
60000, 3492, 75912, 25601 ? 

(4) Find the next exact square below 56135, 82060, 10000000, 
123456789, 777777, 4853741. 

Exercise LXY. 

I. Find the square root to 4 places of : 

(1) 3. (2) 19. (3) 11. (4) 6|. (6) 7^ 
IL Find to 8 places the square root of : 

(1) 2, -2, -02, -002. (3) -16, -16, -Olfi. 

(2) 16, 1-6, -16, -016, -0000016. (4) 4, -197530864, -027. 

IIL Find by vulgar fractions and by decimals to 4 places the 
square root of : 

(1) 3tV (2) 1^ (3) 51H- (4) 15^?. 

lY. Find to 12 places the square root of : 

(1) |. (3) ttV (S) i- (7) ttJu. (9) TiAnj' 

(2) /tj. (4) |. (6) ^ (8) ^ (10) ^. 

V. Simplify to 3 places : 

(1) V59 + Vf (6) V2r;7f 

(2) ^/•i■-^/¥. a)v#-' 

(3) .JlWTW. (8) :j==. 

(4) ^/m^^w. (9) :; ^. 

(6) Vl+VT (10) Vg + V g+Vg- 

• — - = ^^ a JT m. JT, which Baa. 
V"»" V*" VI V » 
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YL Find x from the following (3 places): 

(1) 45:a; = a;:80. 

(2) I ta;=a?:2. 

(3) oj : 20 = 245 : a:; 

(4) 1^1, Xy 8|, three numbers in g.p. 

ExERCiSB LXVL 

The following require a slight knowledge of Geometry. Kesults 
to be found to 4 places : 

(1) A rectangular room is 24 ft. long and 18 ft. broad. Find 
the diagonal of the floor. 

(2) A tower is 180 ft. high ; I stand 19ft. away from the base. 
How far am I in a straight line from the top of the tower ? 

(3) The disc of a pendulum 85 inches long touches in its sweep 
two points, A and B, which are in the same horizontal line, and are 
1 inch above the lowest position of the disc. How far are they 
apart ? 

(4) In the 3rd question, suppose the length of the pendulum to 
be 41 inches, and A and B to be 18 inches apart, how far are they 
above the lowest position of the disc I 

(5) How long must a ladder be to reach to the top of a house 60 
ft. high, when its foot is placed 11 ft. from the wall) 

(6) Given in a right-angled triangle : 

a. Hypotenuse 200, base 70 ; find perpendicular. 

b. Hypotenuse 1, perpendicular "t= ; find base. 
c Base J 3, perpendicular 1 ; find hypotenuse. 

(7) The foot of a column 200 ft high is 300 ft from the base of 
a house 75 ft. high. Find the distance of the top of the column 
from the top of the house. 

(8) Find the diagonal of a square whose side is 100 feet 

(9) Find the side of a square whose diagonal is 100 feet 

(10) Find the length of the perpendicular from the vertex to the 
base of an equilateral triangle Whose side is 100. 
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(11) Find the side of an equilateral triangle, if the perpendicular 
from the vertex is 100. 

(12) Find the side of a square equal to a rectangle whose sides 
are 688 and 507 feet. 



Exercise LXVIL 

Find the cube root of : 

(1) 68921. . (4) 692704. (7) 3375. 

(2) 110692. (6) 389017. (8) 10648. 

(3) 206379. (6) 300763. (9) 54872. 

Exercise LXVIII. 

L Find the cube root of : 

': (1)884736. (5)116146914625. 

(2) 40353607. (6) -017173512. 

(3) 1191016. (7) -000000004096. 

(4) 8108486729. (8) -000064481201. \ 

IL Find the cube root (to 4 places) of : 

(1) 1^. (3) ^. (5) I (7) f (9) -01. 

(2) jU' (4) ti. (6) 16f . (8) -1. (10) -001. 

III. (1) If 12167 dice are piled up into a solid cube, how many 
dice will there be in each edge ? 

(2) Find the area of the surface of a cube whose yolume is 
3 cubic yds., 10 ft., 216 in. 

Exercise LXIX. 

(1) Express 73 lbs., 12 oz. ay. in : 

a. Kilogs. e. Austrian pounds, 

b, Kussian pounds. d, Prussian pounds. 

(2) Express 26-625 French tons as : 

a. English top9. .6. Russiai^pc^clfen. 
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(3) Find the cost in English money per yd. at fr. 2*45 per metre. 

(4) I, „ per cwt. at fr. 16*75 per quintal 

(5) ,, francs per French ton at lis, 9d, per Engl. ton. 

(6) How many litres in i^ Austrian eimer 1 

(7)*The average height of the barometer at Paris is 76 centi- 
metres. Keduce this to inches correctly to three places of decimals. 

(8) Eeduce the hectare to a. r. po. yds. exactly. By how much 
does it differ from 2^ acres ? 

(9) Supposing the quadrant of the meridian of Paris to be 6213 
m., 6 fur., 23 po., 4 yds. in length, calculate the length of the metre 
in inches to five places. 

(10) The French post-ofl&ce allows 7*5 grammes for a single post- 
age ; the English ^ oi an oz. av. By how many grains does the 
French exceed the English allowance 1 

(11) How many hectolitres = 1 cubic metre? A tank is 37|^ deci- 
metres long, by 25 wide and 18 deep. How many gallons would it 
hold? 

(12) If wine be sold at 457 francs the cask of 7 hectolitres, what 
would be the corresponding price in s. d, of the bottle of 6 to the 
gallon? 

(13) How many bushels = 1 hectolitre? K wheat be sold at 
29 francs the hectolitre, what would be the corresponding price per 
bushel in 8, dA 

(14) The length of the tunnel through Mont Cenis will be about 
12-22 kilometres. What will this be in miles ? 

(15) The diameter of bore and weight of a piece of French ord- 
nance are giten as 27 centimetres and 22,000 kilogrammes. Give 
the corresponding measure and weight in inches and cwtt 

(16) A building plot in Paris is offered for sale at 76 francs per 
sq. metre. "What would be the corresponding price per sq. yard in 
£, 8, dA 

(17) The distance between two stations on a Belgian railway is 
set down as 7^ kilometres, and is done by a train in 12 minutes. 
"What is the rate per hour in miles ? 

* Nos. 7 to 20 are copied from an excellent tract on the Metric System, by 
J. J. Walker, Esq., M.A. 
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(18) Tho pressure of the atmosphere at th^ average height of the 
barometer ia 14f lbs. av. to the sq. inch. What would be the cor- 
responding pressure in kilogrammes to the sqtiare centimetre 1 

(19) If the sack of flour of 157 kilogrammes be sold at 53*75 fr., 
what would be the corresponding price of the quartern (4 lbs.) 
in 8. d. ) 

(20) The rent of h farm of 23-25 hectares is 1225 francs. What 
is the rate per acre in £. s, d, ? 

Exercise LXX. 
Simplify : 

(1) -! 3 X (49993 + 2 X 3997) [ + 9998. 

(2) -I 9 X (49993 - 2 x 3997) [ x 9998 x 701. 

(3) 793-718 X 3-997. 

(4) •153846x3-9. 

(5) -384616x91000. 

(6) By synthetic division (integral) : 

a. 7473684 ^ 19, 29, 39, 49, 69. 

b. 226543817-rl99, 4999, 399, 3990 
e. 8543764333 - 99, 999, 9999. 

d. 4623814-98, 997,9996. 

e. 54376146^983,9799,9898. 



(7) Decimalize by synthetic divison, completing the period : 



S10 

•284 5284 5284 5284 5284 5284 6284 6284 
TB > XT > TT > mr > ST > TT > T¥y > TWVT' 



(8) To 12 places: 73 -r 9995; 47 + 989; 119 + 9992. 
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l^nSCELLANEOUS EXAMPLEa 

(Answers to money sums to be brought to the nearest farthing ; other problems to 

three places, unless otherwise specified.) 

(1) By vulgar fractions and by decimals, work tho following, and 
ehew that the results coincide : 

a. 8/^ + 3^ + 9| + 10| + 4Jf 

3 OlS 



b. 61-3 



u 



'5T* 



c. I X ^ X 2| X -001 ; TF ^ I ^ TT ^ 1000000. 

(2) Find the limits of the following : 

•136, -155, 0136, -2136, 0136, -0136, -0153. 

(3) By decimal calculations only, find the following : 

a. The cost of 5437^ articles at £1. 13«. lOJtf . each. 
h. n 287694 articles at 9^. each. 

c. „ 157 tons, 13 cwts., 2 qrs., 13 lbs., at X38w 

lOs. Sd. per ton. 

d. The dividend on £347. 18«. lOrf., at 13«. 9|€?. in the £. 

e. The profit on £468. 17«. 5d,, at £9. 13«. Aid, per cent. 
/. The brokerage on £1267. 10«., at 2 J per millo, 

g. The premium on £768, at 3|- per cent., insured so as to 
recover both goods and premium in case of loss. 

(4) Exti-act the square root of 191810-713444. 

(5) Pind to 4 places the difference between the square and cubo 
roots of 32-14. 

(6) Find to 3 places 2 x ^3-^ x ^12 + V27. 

(7) Prove that s/Wt = 4 J. 

(8) Find the discount, the simple interest, and the compound 
interest, on £465 for 18 mouths at 4^ % (compound interest calcu- 
lated half-yearly). 

(9) Find a fourth pioportional to 1|, '09, ^ 
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(10) Shew that -^-^ of £10. 16«. Sd, is e<iual to -002 of £2. USd,^ 
and that -001 of £2 = ^^ of lA 

(11) Eeduce to a decimal : — ?— 

^ ' 4+2 



3+2^ 
8 

(12) Extract the square root of 272-316004. . 

(13) Extract to 9 places the square root of 034. 

(14) Sum the series 1 + f + 2 + 4 + .,. to 30 terms. 

(15) Sum the series -^^ + logg^oo + ioooV<W)ooQ ^ infinity. 

(16) A ca^ dig a certain ditch in 3 days, B in 4 days, and C in 
6 days. How long will it take the three together to dig the ditch^ 
and what fraction of it is dug by each ? 

(17) Find the amount at compound interest at 12| % on £819. 4aL 
for 6 years, reckoned yearly. 

(18), Extract to 5 places the cube root of '054. 

(19) If the carriage of 1 cwt, 12 lbs. for 105 miles comes to 
Ss. 10|d, what should be charged for the carriage of 8 c^ty I qr., 
24 lbs. for 245 miles ? 

(20) Simplify M of 5.'o^ - 
^ r ^ "^ 74 -046876 

(21) Find in what time £452. 10s. will amount to £644. 168. 3d. 
, at 4 J % per annum simple interest, 

(22) Express £4. e». 4|d + ^ of 1 farthing as a decimal of £5. 

(23) A grocer mixes 3 cwt., 15 lbs. of sugar at 5 Jc?. per lb. with 
10 cwt, 10 lbs. at 4d per lb. . At what price per lb. should he sell 
the mixture to gain 25 % ? 

(24) Find o.o.m. and l. 0. jf. of 6'3375, 73125, 39, 12-1875. 

(25) Find the cost of 6 reams, 13 quires, 10 sheets, at £1 per 
ream. . , 

(26) A man who has *3 of the profits of a partnership sells -25 
of his share, and the buyer makes £89. 6& 8d. per annum. What 
is the yearly income of the whole business, and if the buyer pay 
£1000 for his share, what interest d6es lie get for his money f 
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(27) Sum the series : 

a. 2 + 5 + 8 + 11 + to 20 tenns. 
5. 3 + -^ + -r|5- + to 10 terms. 

(28) One sample of tea costs 3«. Ad. per lb., and ariotlier 4«. per 
lb. At how much per lb. must the mixture of 60 lbs. of the fohner 
and 25 lbs. of the latter b© sold to gain 7^ % ? 

(29) Find the side of a square grass plot which is of the same 
area as a rectangular grass plot 63 ft. long and 28 ft. broad. 

(30) Find the difference between the simple and compound inte- 
rest reckoned yearly, on £210 for 2 years at 5 %. 

(31) Find the difference to 3 places between V 3 and V 2* 

(32) A carpenter makes 2 chairs in 3 days, and 3 chairs and 1 
,table in 8 days. In what time would he make 6 chairs and 3 
tables? 

(33) A man walks 80 miles ; he begins by walking 4 hours a 
day, at the rate of 5 miles an hour, and each day increasing tlie 
number of hours by 1, he diminishes the pace by 1 mile per hour. 
Hew many hours does he walk, and how many days 1 

(34) If a model of a cathedral is to be made on the scale of 6 ft. 
to f of an inch, what will be the dimensions in the model of a 
tower 120 ft. high, a roof 50 ft. long, and a floor 40 square yards 
in area ) 

(35) Simplify : 

«. u-^(A-i)^ + o-(l-^)^--{l-a+i)^ 

Ml^|^^)x4-(i-fxi^) 

|xV2x^x\/3" 

(36) The items of a journey on the continent are £4. 10«. 6^^, 
50*75 francs, 66 thalers. Find the whole cost of the journey in 
English, French and German money, when £1 =25*22 francs = 6| 
thalers. 

(37) In the morning I solved f of J of a certain number of prq* 
blems ; by the end of the afternoon I had done f of f of the number. 
Suppose the whole number of problems to be 300; how many di|l 
I solye during the afternoon f 

P 2 
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(38) Multiply and divide to 4 places -380952 by I'S, and verify 
the results by reducing the decimals to their limits. 

(39) How much 3 per cent, stock must I sell out to pay a debt 
of £550, the price of stock being 94^, and brokerage ^ % f 

(40) Find accurately the value of : 

a. £-003, £-O0S, £-0o3, and £-003. 
5. -085, -083, -083 of a ton. 

c. -4X6, 4l6 of 1 lb. troy. 

d. -0099, -OOd of 1 lb. av. 
«. -108, -118 of 1 gallon. 

(41) Find the reciprocal of the difiference between 31*24 and 
31-23768142857. 

(42) Which is cheaper, to buy napoleons (20 fr.) at 15«. lO^d., 
or 25*22 fr. for a pound sterling. 

(43) A kilogramme is 2-205 lbs. avoirdupois ; a French ton = 
1000 kilogs. What fraction of an English ton is a French ton % 

(44) Find the difference between 5^ sq. ft and 5^ ft square. 

(45) How much stock must I sell out of the Consols when they 
are at 93f (brokerage W to raise a sum of £1265 ) 

(46) Find the square roots (to 4 places of decimals) of 1979649| 
7i I, -25, -35, -000025, -025, -001. 

(47) Find the cost of a case lined with tin, 6 ft., 10 in. long, 4 ft, 
broad, and 1 ft., 8 in. deep, inside measurement, at 2d, per sq. ft. foi 
the wood, and 2\d, per sq. ft. for the tin. 

(48) K a napoleon be worth 16«. lOJc?., find the lowest exact num- 
ber of napoleons that must be given for an exact number of lilnglish 
sovereigns, stating the number of each. 

(49) Simplify to 5 places of decimals : 

V1024+ a/102T+ V10^+ A/r024+ V •001024. 

(50) Find the cost of papering a room 16 ft. long, 11 ft wide^ 
and 10 ft. high, with paper 30 inches broad, at l\d. a yard. 

(51) Multiply (by the method of duodecimals) 7 ft, 5 in., 8 parts, 
by 9 ft, 4 in., 11 parts, ^^ 
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(52) Express the result of the last question as square inches. 

(53) Arrange the following journeys in order of rapidity : 

Departure 
Name of Line. from London. Arriyal at Distance. 

Great Northern 10 a. m. Aherdeen 3 a.in. 526 m. 

Great Western 9.15 am. Penzance 9.30 p.m. 328 m. 

!N'orth Western 10 a.m. Carlisle 6.10 p.m. 299 m. 

Great Eastern 6 p.m. Yarmouth 9.45 p.m. 146 m. 

Southwestern 11.10 a.m. WejTnouth 4 p.in. 147 m. 

(54) The fares for these journeys are £4, £3. 10&, £2. 15&y 
£1. 10^., £1. 9«. 6d. respectively. Arrange them in the order of 

cheapness. 

(55) What is the average charge per mile f 

(56) If I invest 7000 guineas in the 3^ per cents, at 93, what is 
my nett income, deducting 5 % income-tax ? 

(57) A room costs £8 to paper. What would a room cost half 
as high again, half as long again, and half as broad again, with paper 
costing half what it did before per yd. 1 

(58) If 144 men can dig a trench 40 yds. long, 1} ft broad, and 
48 ft. deep, in 3 days of 10 hours each, how long must another 
trench, 5 ft. deep and 2} ft. broad, be, in order that 51 men may 
dig it in 15 days of 9 hours each ? 

(59) The discount on a sum due one year hence at 5 % per annum 
is £15. What is the sum ? 

(60) How many dice a third of an inch long can be packed into 
a box whose dimensions inside are 2, 3 and 4 ft. respectively 9 

(61) How many dice a third of an inch long can be packed into 
a cubical box 1^ ft long inside f 

(62) Find the square root of -308641978. 

(63) A mass of lead ore weighing 800 grains troy, was found to 
contain *6 grain of silver. What is the value of silver in one ton 
of the ore, at the rate of 5s, the oz. troy ? 

(64) If £24. 7a 10^. be paid as income-tax on an income of 
£650. 105., what ought to be paid at the same rate on an income of 
£2450. Gs, 8 J. I And at what rate in tVv^ iL \a >i>cifc \»^\^'<^s^\ 
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(65) In how many years will £625. 10«. amount to £813. 3«., at 
4 % simple interest 1 

(66) Find the value of 159 cwt., 3 qrs., 22 lbs., at £2. 12«. Qd. 
per cwt. 

(67) Add J of a guinea, £^, ^ of a crown, and ^J- of a shilling, 
and express the whole as a decimal of £1. 

(68) What sum of money will at 4^ % simple interest amount 
in 3 J years to £1497. 4«. Id ? 

(69) If the price of 3 bushels of wheat is 16«. 9(^., find the price 
of 12 qrs., 2 bus., 1 peck. 

(70) Find the cost of making a road, length 9 miles, 6 fur., 44 
yds., at £25. 8». id, per mile. 

(71) In what time will a sum of money double itself at 5 %, 
(a) at simple interest, (h) at compound interest, reckoned yearly ? 

(72) If when wheat is 60^. a quarter the sixpenny loaf weigh 4 
lbs., how inuch should be paid for 25 lbs. of bread when wheat is 
40«. a quarter ? 

(73) What decimal of an English mile is an Indian league, of 
which 30 go to a degree (60 geographical miles), 1 geographical 
mile being 1-1508 English miles ? 

(74) A Eussian gold ducat is worth 9s. 5d. sterling ; 3 roubles 
make a ducat, and 100 kopeks 1 rouble. Find in English money 
the value of 315 ducats, 2 roubles, 80 kopeks. 

(75) Gun-metal consists of 100 parts of copper and 11 of tin. 
How much of each metal will there be in a cannon weighing 3 tons, 
9 cwt., 1 qr., 16 lbs. 1 

(76) Find the income arising from investing £740 in the 3 per 
cents, at 92|. 

(77) Eeduce to lowest terms |4f> -^nnr- 

(78) Find the sum of 19 terms of the series 7, 14, 21, &c 

(79) If a degree of longitude at X— — be § of the length of a 

.degree at the equator, how many miles at the latitude of X 

will the sun pass over in a minute and a half, given that the equa- 

lor 13 131470565 feet lonz^ 
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(80) A ship's company take a prize of £1000, which is to be 
divided amongst them in proportion to their pay and to their time 
of service ; the officers, 4 in number, have 40«. each a mouth, and 
the midshipmen, 12 in number, have SOs, each a month, and they 
liave all served six months; the sailors, 110 in number, have jach 
22s. a month, and have served 3 months. Find each man'c share. 

(81) An Austrian bankrupt owes a London merchant 5784 florins, 
and pays 68^ %. How much is that in the £, and how much ster- 
ling money wUl bo remitted to the Englishman (exchange 11*45 fl. 

= X1)1 

(82) The rent-roll of a certain estate amounts to £3580 a-year. 
The repairs average 7 J % per annum. Find the value of the estate 
at 28 years' purchase. 

(83) Which is the heavier income-tax, 3 % or 7d. in the £ ? 

(84) A steamer working with a given force can travel down the 
liver at the rate of 12J' miles an hour. Of this speed, f is due to 
the current. How long would the steamer take to travel 15 miles 
up the stream ] 

(85) Find the rent of 204 acres, 1 rood, 20 poles, at £2. 155. 9d. 
per acre. " ' , 

(86) Find the discount on £972, due 10 months hence, at 5J% 
per annum, and shew what rate of interest is charged in this case. 

(87) If the rations of 3264 men for 48 days cost £4787. 4^., 
what is the cost of the rations of 5000 men for 90 da^^s ? 

(88) Two persons have invested £11. 17«, 2|c^. and £17. I6s, SJc?.,. 
and the return is £46. 28. O^d,' Find within a farthing what the. 
share of each must be. 

(89) Of £121. 13«. A^d. and £29. 8^, lOd.^ what percentage is 
each of the other (5 places) ? 

(90) Determine without any superfluous work |/1 0097626 to 8 
places. 

(91) Find correct to one 10,000th of a unit 16-112734 x -20708' 
X 1146-339^ -00007. 

(92) A ship valued at £14,500 is insured at £3. IO5. %, and her: 
cargo valued at £32^000 is insured at £4. I7s, 6d.%. Find the 
whole cost of insurance. 
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(93) I invested £680 in Consols at 89|; 3 days later tlie fundi 
rose to 90J. What would have been my loss of income had I 
waited these 3 days, brokerage i%i 

(94) A speculator bought in Consols at 88f, and sold out at 91|y 
brokerage f % each time ; his total gains amounted to £350. Find 
the value of the stock when bought in. 

(95) I bought 3J per cent, stock at 95 J, and after drawing one 
half-yearly dividend, I sold at 92|^ ; my total loss of capital amounted 
to £8. 15s. Find the amount of stock I had held. 

(96) Tlie prices of the 3 per cent. Consols, and Midland Railway 
Stock, paying 5 J %, were quoted at 95 1 and 108^ respectively. 
Find the difference in income from investing £100 in each. 

(97) Find the average of 17J, 25i, 96|, 10, 0, 42J, 56, and ex- 
press the answer decimally. 

(98) The income of a parish is £6529. 10«. 6d. How much in 
the £ will produce a rate of £150 1 

(99) K the time after 1 p.m. ia -^ o£ the time before midnight, 
what o'clock is it f 

(100) Find cube root of 1776f||. 

(101) Express 1 acre, 3 roods, 26 perches, as the decimal (in full) 
of a square mile. 

(102) If 120 men make an embankment | of a mile long, 30 
yards wide, and 7 yds. high, in 42 days, how many men would it 
take to make an embankment 1000 yds. long, 36 yds. wide, and 22 
ft. high, in 30 days I 

(103) A person invests £1365 in the 3 per cents, at 91 ; he sells 
out £1000 stock when they have risen to 93|, and the remainder 
when they have fallen to 85. Find his gain or loss. 

(104) A and B have gained £600 between them ; A has to re- 
ceive 10 % less than B. Find their respective shares^ 

(105) Distribute £1250 among A, B and C, giving to A 15% 
more, and to B 12 % less than to C. 

(106) Distribute £760 among A, B and C, giving to A 17^ % 
less than B*8 share, which is 20 % more than C's share. 
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(107) A bankrapt's estate amounts to £910. 3#. l^d. and his 
debts to £1875. What can he pay in the £, and what will 8 
creditor lose on a debt of £57 9 

(108) An estate with a rental of £8790 is sold for £351,600 
In order that it may yield the purchaser 3 J % for his money, how 
much % must he raise the rent ? 

(109) A square court-yard costs £38. lOs. 5d. to pave, at Zs. 9cL 
per square yard. Find the length of its side. 

(110) Express 37048 (decimal) in the nonary scale; also 347102 
(nonary) in the decimal scale. 

(111) The Hanoverian mile is 25400 Hanoverian feet long, each 
foot being -9542 English feet. Find to 4 places of decimals the 
fraction that an English is of a Hanoverian mile. 

(112) How many times will a wheel whose diameter is 3|- feet 
revolve in travelling over 6 miles 1 (N.B. Circumference : diameter 
= 314159:1.) 

(113) If a package weighing 7*5 cwts. be carried 125 miles for 
14s. 7d,y how much will be charged for the carriage of 3 tons, 15 
cwts. for a distance of 200 miles ) 

(114) If 770 gallons of creosote at Id, per gallon have the heating 
power of 8*75 tons of coal at £*64l6 per ton, find the yearly saving 
in money in a factory which burns 1000 gallons a day, omitting 52 
Sundays. 

(115) Extract the square root of 1194-3936 and of ~ 

(116) Sunplify : 

»x-^.fUof| f>^4^^H 25 ^^ 81 ^ 1 ^^ 1 % 

(117) Express + 40® and - 40® Fahrenheit on the Centigrade and 
H^aumur scales. 

(118) Find the cast of 3047^ articles at £1. 15«. d^d. each. 

(119) What capital will at 3| % in three months amount to 
£348. Os. i^d. ? 
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(120) A bankrupt's debts amount to X27485. 10& 9d. and his 
assets are worth. £9328. 6«. 3d. What is he to pay on each of the 
foUowing debts : £248. Us. 5d.; £7642. 10s. 6d.; £19. 4a. 2d. ? 

(121) Find the cost of 47 iron plates, each weighing 127 tons, 
13 cwt., 1 qr., 19 lbs., at £50. 6a. lOd. per ton. 

(122) Find the value of 21 acres, 2 roods, 15 perches, at 
£37. 15s. Qd. per acre. 

(123) If the sixpenny loaf weigh 4*35 lbs. when wheat is at 575 
shillings per bushel, what weight of bread ought to be purchased 
for 18*13 shillings when wheat is at 18*4 shillings per bushel? 

(124) Three gardeners working full time can plant a field in 10 
days. How long will it take them if one of them works half time ? 

(125) A person bought into the 3 per cents, at 98, and after 
receiving 3 years' interest sold out at 90. How much % on the 
6um invested did he gain or lose 1 

(126) A Turkey carpet measuring 12 ft., 6 in., by 11 ft., 6 in., 
is laid down on the floor of a room measuring 14 ft. by 13 ft. 
Determine the quantity of floorcloth fiecessary to complete tho 
covering of the floor, and its price, at 45. per square yard. 

(127) Eeduce 9s. ll^d. to the fraction bf iiaif-a-sovereigil. » 

(128) Simplify ^ x ^^^ -00125. 

(129) Find the cost of 457 tons, 13 cwt., 3 qrs., 19 lbs., at 
£5. 178. S^d. per ton. Also of 17 lbs., 9 oz., 17 dwfs. troy, at 
£3. 15s. lO^d. per oz. 

(130) Find the compound interest for £55 for 1 year, reckoned 
quarterly, at 5 % per annum. 

(131) Find, without unnecessary work, to 3 places • 

a. -40066 X 16-05& x 2618-0S53 x -00035. 

b. 4l&x9-gx 720x 43-156 . _ 

c. 3-1415926536 x ^7000 x V J x 1870. 

(132) Find the difference between the square and cube roots of 
3915380329 (to 1 place). 

(133) Simplify V 25/ T7imr "" V 25^^^. Also find the value 
of V '000729 - V -000729 ; and explain \^hy the sign »J is placed 
first in one case, and^ in the other, v . 
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(134) A buys 134 gallons of beer for ^11. ISs.; 6 gallons are 
lost by leakage; he sells the rest in jugs, holding f of a quart, at 
2ld. per jug. Find his total profit, and his profit %. 

(135) The receipts of a railway company are apportioned in tho 
following manner : 49 % for working expenses, 10 % for the reserve 
fund, a guaranteed dividend of 5 % on one-fifth of the capital, and 
the remainder, X40000, for division among the holders of the rest 
of the stock, being a dividend of 4 % per annum. Find the capital 
and the receipts. 

(136) Find the square root of 24*2064; of 3124*81; of 
2-42064 X 312-481 and of ^^. 

312-481 

(137) Find the cost of paving a hall 60 yds. long by 50 ft. broad, 
with marble slabs 1 ft long and 9 in. broad, the price of the slabs 
being £5 per dozen. 

(138) Simplify '^^^^^^ + l:255>cj006_4 
^ ^ ^ J -0175 -00032 

(139) Find the square root to 8 places of decimals of 38715, 
1500, 150, 7, -7, -07, 49, 4-9, -49, -id, -34027. 

(140) The quadrant is divided into 90^ and also into 100 grades. 
Express 37§ dog. + 50|- gr. both as degrees and as grades. 

(141) A person having JBIOOO invests in the 3 per cents, at 92|) 
brokerage -J ; after 3 years he sells at 94|, and again pays -J. What 
did he receive as interest, and what did he gain on the whole ? 

(142) Divide ^26. 3«. 3d, between 3 persons so that their shares 
may be in the proportion of £2. ISs. 6c?., £1. 19«. and £1. 9«. M. 

(143) If the price of candles 8 J inches long be 9d. per half-dozen, 
and that of candles of the same thickness and quality 10 J inches 
long be Is, i\d. for 9 candles, which is the cheaper kind, and how 
much % is lost by buying the dearer I 

(144) Find the profit or loss per dozen on a quantity of wine 
"laid down" in 1848 at a cost of X2. 8& per dozen, and sold in 1870 
at £5. 6s, per dozen, reckoning compound interest annually at 5 %. 

(145) Express '3 (in the quinary scale) as a decimal fractiom 
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(H6) I sold goods at a loss of 7^ % ; had I sold them at a gain 
of 7^ % I should have realized £B. ISs. more than I actually re- 
ceived. Find the cost of the goods. 

(147) Multiply by duodecimals 9 ft., 7 in., 3 pts., by 6 fL, 7 in., 
11 pts., and the product by 2 ft., 7 in. What does the product 
become when expressed in cubic feet and inches f 

(148) In 1841 the population of Great Britain was 21,476,000, 
and that of Ireland 7,310,000; in 1851 the former had increased 
8*45 % and the latter had decreased 12*5 %. Find the increase % 
in the population of the United Kingdom. 

(149) Eeduce yYt *^ ^ converging fraction ; give the several con- 
yei'gents and the limit of error in each. 

(150) A certain book costs in production 28, 4Jc?. per copy, and 
its retail price is 78, 6d.; the publisher allows the bookseller 26 % 
on the retail price, and gives 13 copies to the dozen; 3900 copies 
are printed and sold ; the author is to have half the profits. How 
much will he receive I 

(151) A tenant pays a corn rent of 20 quarters of wheat and 12 
of barley, Winchester measure. What is the value of his rent, 
wheat being at 60«. and barley at 64«. a quarter imperial measure, 
reckoning a Winchester bushel to be f f of an imperial busheL 
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(152) Express as a decimal y . 



(153) A cei^jain Building Society accepts £11. 14«. Id, at the 
beginning of the year in lieu of 12 monthly instalments of £1 each. 
What yearly payment will at this rate discharge a monthly liability 
of £5. 178, lOd, I 

(154) I wish to borrow of a Building Society £600, to be paid otf 
in 15 years by monthly instalments, paying interest at 6 % on the 
whole sum borrowed for the whole time. What should be my 
yearly payment at £11. 14«. Id, instead of £1 per month) 

(155) I hold £43. 17«. 5d, Building Society stock for 7 months, 
and the year's balance sheet shews a dividend of £11. 138, 8^d, per 
cent, per annum. What dividend should I receive ? 
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(156) A cistern holding 820 gallons is filled in 20 minutes by 
3 pipes, the first of which conveys per minute 10 gallons more, and 
the second 5 gallons less, than the third. How much flows through 
each pipe per minute 9 

(157) Gold is 19*3 times, and copper is 8*62 times as heavy as 
water. How many times as heavy as water is standard gold, which 
is a mixture of 11 parts of gold and 1 of copper % 

(158) The annual retreat of the equinox along the ecliptic is 50", 
In what time will the equinox be carried round the whole circle of 
the ecUptic (360°) 1 

(169) In what time will the sun move through 50-1", when it 
traverses 360^ in 365 days, 6 hours, 9 min., 9*6 sec, the motion 
being supposed uniform ? 

(160) A bankrupt's stock was sold for £520. 10^., at a loss of 
17 % on the cost price. Had it been sold in the course of trade, it 
would have realized a profit of 20 %. How much was it sold below 
the trade price 1 

(161) A foreign Government contracts for three loans in different 
markets : the first, a 5 % loan for 20 millions ; the second, a 4 % 
loan for 12 millions ; the third, a 3J % loan for 10 millions. For 
the first the Government received £65, for the second £50, for the 
third £42 for every £100 stock. How much money does Govern- 
ment receive for all these loans, what average rate of interest is paid 
on the money actually received, and on which of the three loans 
does the Government pay the lowest rate of interest 1 

(162) A besieged garrison loses 5 men on the first day, 10 on the 
second, 15 on the third, and so on for 30 days, when the com- 
mandant, finding that he had only \ of his original garrison Icft^ 
surrendered. How many men were there at first % 

(163) A merchant sells tea to a tradesman at a profit of 60 %, 
but the tradesman becomes bankrupt and only pays 13^. 4d in the 
£ How much per cent does the merchant gain or lose ? 

(164) Find the sum which must be invested in the 3 per cents, 
at 90, to amount in 23^ years to £3317 sterling, the price of the 
funds remaining unchanged. If we sold out at 96, how many years 
sooner could the required amount be realized % 
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(165) The sidereal year consists of 365 days, 6 hotirs, 9 minutes, 
9*6 seconds, reckoned in mean solar time, or of 366 days, 6 hours, 
9 minutes, 9*6 seconds, reckoned in sidereal time. Find the ratio 
of a sidereal to a solar day, to 5 places. 

(166) Two shepherds, A and B, owning a flock of sheep, agree to 
divide it; A takes 144 and B 184 sheep, paying ,£70 to A. I*ind 
the value of 1 sheep. 

(167) Among how many persons must £158. 17a Zd. be divided, 
in order that half of them may have 10^ 7d, each, and the other 
half 7s, 2d. each 1 

(168) A and B have the same sum of money; A buys equal 
amounts of 3 per cent, stock at 91, and of 3 J per cent, at 97|-; B 
invests his money equally in the purchase of the same stocks. A's 
income being Is. more than B's, how much money had each 1 

(169) Assuming a cubic foot of water to weigh 1000 oz. av., find 
the weight of a rainfall of one inch over an acre of ground. 

(170) A person has a sum invested in the 3 per cents., which he 
sells and invests in the 3| per cents, at 87^. If his income remains 
the same, what was the price of the 3 per cents. I 

(171) A takes 6 steps while B takes 7; but 4 of A's steps are 
equal to 5 of B's. "Which is the quicker walker 1 

(172) An army lost 18 per cent, of its strength by disease and 
desertion, and then 14 per cent, of the remainder in battle; the 
number then remaining was 84,624. Of how many did it originally 
consist ? 

(173) A person sells £5000 Consols at 94|, and on their rising 
he sells £6000 more at 95|- ; on their again rising he buys back the 
whole £10000 at 96. What does he lose 1 . 

(174) If gold is 19*3 times as heavy as water, and copper is 8*96 
times as heavy as water, how many times its own bulk of water will 
a crown weigh composed of .9 oz. of gold and 16 oz. of copper ? 

(175) Find by inspection (table, p. 152) the number of recurring 
and non-recurring figures in the decimalization of each of the fol- 

lowing fmctions : ^ ^, ^^ ^^,. ^3, -|, ^, ^ ^, 

_1 1 . 1 ;;!> ■■ 1; . 1 
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(176) If a mass of silver be worth £720,000 ivhen silver is worth 
£4:. 4«. per lb. av., how much would the mass be worth if silver 
fetched 13-76 shillings for 2'5 ounces troy ? 

(177) A, B and C begin playing with £1. 6«. each ; A wins 5$, 
each game, and £ loses ^ of A's gains. After how many games 
will C have nothing left, and what will A then have ? 

(178) Eeduce fff to a converging fraction, and give the several 
convergents with limits of error to each. 

(179) I sold a watch for 5 guineas and thereby cleared 20 % of 
my money. How much % should I have gained or lost if I had 
isold it for 4^ guineas 1 > 

(180) If the French 3 per cents, are at 60 "when the English are 
at 95, the exchange between the countries being 25 fr. per £1, how 
■much French stock in francs can be bought by selling £6000 out of 
-the English funds ? 

(181) I bought silk at fr. 7*40 per metre (39*37 inches) and sold 
it for 6«. 10|^. per yard. Find (to 2 places) my profit or loss %, 
the rate of exchange being fr. 25*35 =£1. 

(182) I had a cistern 5 ft., 7 in. long, 3 ft.^ 11 in. broad, 2 ft., 8| in. 
deep, re-lined with zinc at 8|c?. per square foot ; the plumber allowed 
me ^d. per square foot for the old zinc. How much had I to pay ? 

(183) Find the length of a cubical tank holding 1 ton of water^ 
if a cubic foot of water weighs 1000 oz. av. 

(184) Find in two ways V 1061520160601. 

(185) Find in two ways to 3 places V7'358. 

(186) If a merchantman sailing 9|- knots an hour is chased by a 
gunboat steaming lOf knots, how far ahead must the sailing vessel 
be just to escape into port from which she is 16 J knots at the com- 
mencement of the chase ? . , 

(187) Divide £14. Us. S^d. into two parts that shall have to 
one another the same ratio as the sum of 2| and 1| has to their 
diflference. 

(188) Also the same ratio as the product of the two numbeift 
has to the quotient^ the greater being divided by the less. 
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(189) Find the side of a square field an acre in extent (to tentlis 
of a yard). 

(190) The discount on a sum due 3 months hence at 5 % was 
£17. 10«. What is the sum 1 

(191) A grocer mixes 3 cwt, of tea at £16, 16«. per cwt. with 1 
cwt. at £19. 128. At what rate per lb. must he sell the mixture 
80 as to gain 4 % f 

(192) A person having invested a sum of money in the 3 per 
cent. Consols receives annually therefrom £233 after deducting 
the income-tax of 7d, in the £. How niucli stock does he hold, 
and how much will it be sold for, at 9 4 J, brokerage |. 

(193) From 122*5 grains of chlorate of potash there can be ob- 
tained 48 grains of oxygen gas ; 16 grains of oxygen occupy a space 
of 44: '4 cubic inches. What volume of oxygen could be obtained 
from a ton av. of chlorate of potash ) 

(194) Find the length of the side of a cubical tank which con- 
tains 15 cwt., 7 lbs., 8 oz.y of water, 1 cubic foot of which weighs 
1000 oz. 

(195) Which money sums will when decimalized yield recurring 
decimals) and how could you get rid of the recurring figure if 
required I 

(196) How long will it take me to travel 5 Eussian versts at the 
! ate of S^ miles an hour ? 

(197) Find the sum to be awarded on £87. 13«, lOd. at £7. Ida. 

(198) Express J~^ 'l^ as a continued fraction, and find the five 

^ ' ^ 365-266 ' 

first convergents. 

(199) After the outbreak of the Prusso-French war in 1870 the 
Prussian Government issued a 5 % war loan at 88 ; the French 3 
per cents, stood at 65^. State the ratio of the two rates of interest 

(200) If 9000 persons travelling each 20 miles a week pay a 
railroad company £900 in one week, how many persons travelling 
each 30 miles weekly will give a receipt of £62,400 a year when 
the chaige for travelling per mile is reduced one half! 
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(201) Find the amount of the national dobt from the following 
earns paid as annual interest : 

£3 per cent Consolidated Annuities £11871403 10 

£3 per cent. Eeduced ditto 3188376 11 7 

New £3 per cent. . ditto 6633792 10 10 

New £3. 10«. per cent ditto 8426 2 4 

Kew£5percent ditto 21687 9 8 

New £2. 10«. per cent ditto 96176 7 

Interest on the Government Debt to the 

Bank of England at 3% 330453 

Ditto to the Bank of Ireland at 3 % 78923 1 6 

(202) A bar of gold weighing 8*75943 kilogs., of which -^ is 

fine, is sent over from Paris, and sold here at £3, 17«. 9d, per 
standard oz., which is fl pure. How many francs must be remitted 
in payment, exchange being 25*35 fr. I 

(203) Find the value of a bar of gold which weighs 11 lbs., 8 oz., 
7 dwt, 12 grs., and is ^ pure at the rate of £3. lis. 9d. per oz, 

standard. 

(204) How many cubic yards of gravel will be required for a 
walk surrounding a rectangular lawn 200 yards long and 100 yards 
wide, the walk to be 3 yards wide, and the gravel 3 inches deep ) 

(205) Find (to two places) the side of a cubical block of cast 
iron weighing a ton, if iron weighs 7*2 as much as water, and a 
cubic foot of water weighs 1000 oz. 

(206) A crown made of an alloy of copper and gold weighs 
16*5 oz., while the water it displaces weighs IJ oz. How much 
copper does it contain, gold weighing 19*3 and copper 8*96 times 
as much as water ) 

(207) A grocer buys some tea at 4^. per lb. and some at 5a 6d, 
In what propoHion must he mix the two quantities so as to gain 
20 % by selling the mixture at 6«. per lb. ? 

(208) Express -583, -583, -583 and -683 in the duodecimal scale 
to 5 places. 

'^ G 
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(209) I bought £333. 68. Sd. 3 per cent. Consols for the benefit of 
in old servant, but wished to raise his income to £26 a-year by.means 
of an investment in £50 mining shares, all paid np ; the shares are 
at 8f premium, and the dividends are 7^ % on the paid-up capitaL 
llow much mining stock must I buy, and what will it cost me ? 

(210) A Lithuanian league is 9769 yards long. Find the third 
convergent to the fraction that an English mile is of this. 

(211) Express in inches the length of a French metre from the 
data that a metre is one ten-millionth of a quarter of the earth's 
circumference, and that the circumference is 3*14159 times the 
diameter 7911*7 miles. 

(212) State : 

a. Which vulgar fractions will yield recurring and which 

non-recurring decimal fractions. 

b. If non-recurring, how the number of places can be 

foretold. 
e. If recurring, whether the decimal will be mixed or 
pure. 

(213) Find the value of a mass of silver weighing 15 lbs., 9 oz., 
10 dwts., 20 grs., of which ^ is pure, at the rate of 57|c^. per oz. 

standard silver. (Standard silver contains -^ pure silver.) 

(214) If income-tax be 6d, in the £ and interest 6 %, how much 
do I gain or lose on an income of £1200 a-year by paying the whole 
year's tax at the end of the third quarter instead of paying it in 4 
instalments at the end of each quarter 1 

(215) Express f and 41 9| in the binary, ternary, quaternary, 
quinary, senary, septenary, octonary, nonary, decimal and duodeci- 
mal scales. 

(216) Any two numbers whose units' figures are odd, but not 5, 
and whose difference is a power of 10, must be prime to one another. 
Prove this. 

(217) If the wages of a woman are ^ of the wages of a man, and 
it would require 8 men to earn a given sum of money, how many' 
women must be added to 5 men to earn double the money f Explain 
joux answer. 
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( 218) Of the boys in a school, one-thbd are over 16 years of ago, 
one-third between 10 and 15. A legacy of £100 can be exactly 
divided amongst them by giving 10«. to each boy over 15, 6«. Sd. to 
each between 10 and 15, and 38. id. to each of the rest How many 
boys are there in the school I 

(219) Express the fraction ^ : 

a. As a decimal fraction. 

b. As a septenal fraction. 

c Also as a quaternal fraction. 

(220) The mint price of gold is £3. Us. lOJd per oz. standard. 
Find the smallest exact number of ounces that can bo coined into 
an exact number of sovereigns. 

^ (221) Find the weight of a cubical mass of iron whose edge is 
2 ft., 5 in., 3 pts., if the iron is 7*157 times as heavy as water, and 
a cubic foot of water weighs 1000 oz. av. 

(222) How high is a hill whose ascent is If miles in length, if 
the road rises -§- inches in 55*25 feet? 

T 

(223) A can copy 6 pages while B copies 6, B copies 15 while 
C copies 12, and C can copy 4 while D copies 3 ; A who can write 
20 pages a day receives a paper of 240 pages to copy ; and after 
doing a quarter of it calls in B, C and D to help him. When will 
the work bo finished 1 

(224) A merchant buys 1260 quarters of com, ^ of which he 
sells at a gain of 5 %, ^ at a gain of 8 %, and the remainder at a 
gain of 12 % ; if he had sold the whole at a gain of 10 % he would 
have gained £23. 2s. more. What was the cost price per quarter 9 

(225) The sum of £10552. 4«. 2d. is divided among 1000 persons 
in the ratio of the first thousand natural numbers. Find the share 
of the 150th person. 

(226) Tlie diameter of the fore wheel of a waggon is 3 ft., 6 in., 
that of the hind wheel 6 ft., 5 in. If two nails, one on the outside 
of each wheel, touch the ground together, in how many seconds (to 
two places) will they do so again, reckoning diameter : circumfer- 
ence = 1 : 3*14159, and the rate of travelling 4 J miles an. ba>ML\ 
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(227) I bought in- London $1000 American 5-20 bonds at 87 
(i.e. 87 X 4:8, 6d. per $100 bond). What percentage shall I get 
for my money if the coupons in New York fetch clear of expense 
As. O^d. per dollar, the bonds paying Q yo"^ 

(228) I bought in New York $1500 5-20 bonds, brokerage J, 
at 111, in (paper) currency ; gold was 15^ premium ; I paid by 
bill upon England, and the rate of exchange was 110 (Le. $110 
in gold for 100 x is, 6d, payable in England) ; I re-sold these bonds 
in England at 89 (see last question), brokerage J. Find my profit 
or loss. 

(229) The first term of an A. P. is J, the common difference is J. 
Find the 50th term. 

(230) Suppose a debt can be discharged in a year by paying 1& 
the 1st day, 28, the second, and so on. What is the amount of tho 
debt 1 

(231) How many strokes do the clocks of Venice, which go on 
to 24 o'clock, strike in a day 1 

(232) Find (^7 -3184)6 to 3 places. 

(233) Find the equated time for the following amounts : £50 
due in 6 months, £60 in 7 months, and £80 in 10 months, interest 
ftt 5 %, both by average and discount. 

(234) A debt is to be paid as follows : |- at 2 months, |- at S 
months, |^ at 4 months, |^ at 5 months, and the balance at 6 months. 
What is the correct equated time to pay the whole, interest at 5 %? 

(235) An island is 73 miles in circumference, and 3 pedestrians 
all start together to travel round it in the same direction ; the first 
goes 15, the second 17*5, and the third 10 miles a day. When will 
all three be again together 1 

(236) A owes me the following sumo : £480 due in 3|- months, 
£G07 due in 2 months, £577. 15«. due in 5 months. What sum 
should I accept as a single payment at the end of six months, reckon- 
ing interest at 4 % ? 

(237) What effect is produced on (a) the sum, (h) the difforcnoe^ 
of two numbers, if the same quantity is added to each I 

(238) What effect is produced on (a) the sum, (b) the difference, 
of two numbers, if the same quantity is added to one and subtracted 

/itjin the other number I 



PART III.] EXERCISE BOOK. 101 

(239) What effect is produced on (a) the product^ (h) the quotient^ 
of two numbers, if both numbers are multiplied by the same num- 
ber! 

(240) What effect is produced on the remainder, if (a) the divisor, 

(b) the dividend, be increased by a number not large enough to 
affect the quotient f 

(241) What effect is produced on the remainder, if both divisor 
and dividend are (a) multiplied, (b) divided by the same number ? 

(242) State the conditions of increase in the value of a fraction, 
if the same number be added to both its terms. 

(243) What effect is produced on the ratio, if the antecedent is 
multiplied and the consequent divided by the same number 1 

(244) What effect is produced on the square of a number, if the 
number is increased by a given number ] 

(245) Find the difference between the sum of the squares and 
the j?quare of the sum of two numbers. 

(246) What effect is produced on (a) the sum, (b) the difference, 
of two numbers, if each is multiplied by the same number 9 

(247) What effect is produced on (a) the L.O.U., (b) the o.o.m., 

(c) the average, of several numbers, if each is multiplied by the 
same number? 

(248) How must a number be altered to double its reciprocal ? ^ 

(249) To what limits do the terms of the two following series 
approach : 



/,1284 2L1S84 



and find the first term in each which differs from the limit by a 
quantity less than -000001. 

(250) To find the interest at 3 % per annum on any number of 
pounds for any number of days, multiply the number of pounds by 
twice the number of days, deduct -^ of the product, and cut off the 
last two figures ; the result will be the interest in pence. Shew that 
the error in the interest given by this rule for any time less than a 
year cannot exceed a shilling on every £2800 principal 



THE METEIC SYSTEM. 



The Metre is -0000001 of the distance of the North Pole from the 
Equator, measured on the meridian of Paris ; its length is 39*37079 
inches ; and from it all the other weights and measures are derived 

The Greek prefixes, deea^ hecto, kilo and myria, are used to indi- 
cate decimal multiplication of the metre ; and the Latin prefixes 
deciy centij milli^ to indicate decimal subdivisions of the metre. 
Thus: Length. 

Myriametre 

Kilometre 

Hectometre 

Decametre 

METRE 

Decimetre 

Centimetre 

Millimetre 



393707-9 
39370-79 
3937-079 
393-7079 
39-37079 
3-937079 
•3937079 
•03987079 



y Inches. 



Surface. The unit of Surface is a decametre square, and is called 
the Are ( = -02471143 acres). 



10000 square metres=l hectare =2*471143 
100 „ metres=lARE ='02471143 
1 „ metre =1 centiare= '0002471143 



acres. 
ft 



Solidity. The unit of Solidity is a cubic metre, and is called a 
Stere ( = 35-32 cubic feet). 

Capacity. The unit of Capacity is a cubic decimetre, and is 
called a Litre ( = -22009687 imperial gallons). 



220-09687 
22-009687 
2-2009687 
•22009687 
•022009687 
•0022009687 



Gallons. 



Kilolitre = 

Hectolitre = 

» Decalitre - 

LITRE = 

Decilitre = 

Centilitre = 

Millilitre = •00022009687 

Weight. The unit of weight is a cubic centimetre of distilled 
water at its maximum density (ver}' nearly 40^ F.), and is called 
1 GRAMME = -00220462 lbs. av., 15-4323487 grains. 

Ton or Millier = 2204 -62 lbs. av. = -9842 tons. 

Quintal = 220-462 

Myriagramme = 22 0462 \ Ihs. av. 

Kilogramme = 2*20462 
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Ilectograrame' =1543-23487') 

Decagramme = 154-32349 ( 

GRAMME = 15-43235 1 .„„ 

Decigramme = 1 54323 f-eramg. 

Centigramme ^ = '15432 

Milligramme = '01543, 

Monet. 5 grammes of silver of a certain fixed fineness are coined 
into 1 Franc = 10 decimes = 100 centimes ^ 9^ pence* nearly. (In 
familiar language, the decime is called deux sous). 



International CALcuLATiONS.t 



a. Length. 



n 

99 

99 

» 
99 



9> 
» 
99 
99 



To turn yards into metres '91 43862 

Prussian ells 1-371 

Austrian ells 1-1743 

Spanish varas 1 -0784 

Portuguese varas ... -8318 
„ Russian arsheens ... 1*2857 

miles into kilometres 1*609315 

Prussian miles *21364 

Austrian miles '21212 

Spanish leagues -237 23 

Portuguese miles ... "7821 
Eussian versts 1 '5085 2 

b. Surface. 
To turn sq. yds. into centiares (sq. metres) -83612 

acres into hectares '404671 

Prussian morgen ... 1-5848 

Austrian joch -70308 

Portuguese geiras ... -69187 

c. Capacity. 
To turn gallons into litres 4-54345 

Prussian eimer -06614 

Austrian eimer '08027 

Spanish cantaros ... -28264 



Multiply by : or Divide by : 



99 
99 
99 
99 
99 



99 
99 
99 
99 



99 
99 
99 



99 
99 
99 



99 
99 



99 



1-09363 

•7294 

•8516 

'9273 
1'2022 

•7 

•6213824 
4-6807 
4-7142 
4-2152 
1-2786 

•6629 

1-196 
2-471143 
•631 
1-4223 
1-4453 

•220097 
15-118 
12-4572 
3-538 



♦ £1 sterling at par=fr. 25-2216. 

f These calculations are mainly based on Woodlioose's Measures, Weights and 
Moneys of all Nations, 
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Multiply by : or Divide by ; 

To turn bushels into hectolitres... -363476 2-7512il 

„ „ Austrian metzen ... '15762 6*3442 

„ „ American bushels... 1*03152 '96944 

„ quarters into Eussian chetverts ... 1*3863 '7213 

d. Weight 

To turn lbs. av. into lbs. troy 1-21527 -82285714 

„ grains into grammes -06479895 15*4323487 

„ lbs. av. into kilogrammes '45359265 2*2046212 

„ „ Prussian pounds ... '96983 10311 

„ „ Austrian pounds ... '80959 1*2352 

„ „ Spanish pounds ...... '9858 1-0144 

„ „ Portuguese pounds. . '98828 1*01186 

„ „ Eussian pounds 1*10786 -90264 

„ cwts. into quintals (metric) ... -508023765 1*9684118 

„ „ Prussian zentner ... '987428 1*012732 

„ „ Austrian zentner .., '90674 1-102857 

„ „ Portuguese quintals. '864745 1-156410V 

„ „ Spanish quintals ... 1-10414 '90571 

„ „ Eussian berkowitz... 3-102 -32237 

„ tons into French tons (milliers) 1-01604753 -9842059 

„ „ Eussian packen 2-068008 '483557 

For ordinary purposes francs are valued at 25 per £f which leads 
to easy calculations. 

The following are ratios compounded on the Metric System, the 
money being calculated at par (fr. 25*2215 = £l)y Le., according to 
the intrinsic value of the coins. 

e. To find in one operation the pnce in pound sterling : 

Multiply by: or Divide by: 
Per yard, given pice per metre in francs -03625 27*5862 

„ sq. yard, „ sq. metre „ -03315 301649 

„ acre, „ hectare „ -016044 ^2*3275 

„ gallon, „ litre „ -1765735 ,5*66335 

„ bushei „ hectolitre „ -0144113 69-3897 

„ lb. av., „ kilog „ -01798432 55*6038536 

„ cwt, „ quintal „ -020142488 49*646298 

„ ton, „ millier „ '0402829.76 24*823149 



,■ • 



'%. 



A 



f 



1 

I 




